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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1DFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), | 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate | 
(ACOOB), Janis Carson (AB2RA), Joe Eide (KB9R) at 


Editor’s Comments 


Readers that send their 
monthly classified ads via 
the post office should be 
mailing them as close to the 
Ist of the month preceding 
the next issue, ideally, the 
first week, to be sure we get 
them in time to make it into 
the ads. The USPS is taking 
up to 3 weeks to deliver Ist 
class mail, in some cases. 

The T-shirt supplier we 
used over 25 years went out of business, and we had to find a new 
company. We did, but un fortunately the cost went up. This is shown 
in the classified section. 

We are really looking forward to springtime weather. During the 
month of March we got 58 inches of snow, on top of what was already 
on the ground and were snowbound for about a week with snow drifts 
over the hood of my truck. 


73, Keep Those Filaments Lit! N@DMS 
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| Justin. Ellis (KJ6PWP) and his grandfather, Bob Miller (KE6R), : are both 
subscribers to Electric Radio. Justin has collected a couple Gates broadcast 
transmitters over the years and he is actually working on converting the two he 


has into 160M ham transmitters as part of his college Master’s Thesis in 
telecommunications! The cover photo shows a pre-WWII RCA AM broadcast 
transmitter they are working on as a joint project. 


My First One-Tube Radio, the Electro-Kit #1 


By Mike Bittner, WOMAB 


mmab@cox.net 


After the end of WWII, many radio 
kits consisting of surplus components 
appeared on the market. The Electro-Kit 
#1 was one such kit (see figure 1). At the 
time, I was of Cub Scout age and had 
been through the usual route of 
experimenting with electricity 
(electromagnets, bells, code-practice 
buzzers, small electric motors, etc.) and 
construction of several crystal sets. It was 
time to move up to a tube-type radio. 
This was the Electro-Kit #1 that I got in 
already-built condition from another kid 
in trade for something or other, probably 
marbles or a model airplane. Then I had 
to dig into my paper route money savings 
to buy the expensive 45-volt “B” battery 
needed to power the set. The “A” battery 
was no problem as a single D-cell 
flashlight battery was all that was needed. 


No soldering was necessary to construct 
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the set as it came with the tube socket 
already pre-wired with all connecting 
wires cut to the proper length and stripped 
of insulation at their ends. These wires, 
as well as pig-tailed components such as 
resistors and capacitors were then hooked 
up by means of supplied Fahnestock clips 
that you screwed to the wooden baseboard 
with supplied wood screws and a small 
screwdriver that was included in the set. 
Performance 

Wow, this radio was really hot! Using 
the same antenna that I had put up for 
my crystal sets (a 75-foot wire from my 
second floor bedroom window to a post 
atop the garage in the back yard) and a 
radiator pipe ground, I could hear 
broadcast stations from all over the 
country, whereas the crystal sets could 
only pickup local New York City stations. 
Our home was in northern New Jersey 
and most of the New York City stations 
had their transmitting antenna sites 
located in the “meadowlands” of northern 


Figure 1: The original Electro-Kit #1 as received from Antique Electronic Supply. 
Its 8" x 10" x 3/8" plywood base and a full sized paper template for parts placement 
are lurking in the bottom of the box underneath all the other components. The small 
paper envelopes contain resistors, capacitors, Fahnestock clips and wood screws. 
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AERIAL 
y, Co 


DETECTOR 


Ri 


C/ SINGLE SECTION TUNING COND 
C2 .0005 MF MICA CONDENSER 
C3 0005 MF M/CA 

C4 .0005 MF MICA 

RI 220,000 .n. RES/STOR 

R2 220,000 rn. RESISTOR 


R2 


AUDIO 
AMPLIFIER 


R3 220,000 wn. RESISTOR 
7T/ ANTENNA COIL 

X/ OCTAL SOCKET 

A BATTERY 1.5 voLTs 

8B BATTERY 45 volTs 
ELECTRON TUBE TYPE 108GT 


Figure 2: The schematic diagram from the Electro-Kit manual shows a 3A8-GT 
tube, although a 1D8-GT was supplied with my kit. 


New Jersey, less than 25 miles away. 
Note that what folks in New Jersey call 
“meadowlands” are what anyone 
~ anywhere else would call swamps (think 
near perfect ground plane). I remember 
hearing WCCO Minneapolis, WTOP 
Washington DC, WSM Nashville, 
~WBAP Fort Worth, XERA Del Rio TX 
which was actually a Mexican border 
station, and several other distant stations 
plus local and regional stations that were 
difficult to hear on the crystal sets due to 
their relatively poor sensitivity and 
selectivity. 

The one outstanding problem with 
operating the Electro-Kit Radio was hand 
capacitance. The set had no regeneration 
control and no reduction dial drive. When 
powered up, it was always in a state of 
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oscillation and the only way to get rid of 
the regenerative whistle was to 
painstakingly tune the set to zero-beat. 
On local or otherwise strong stations, 
this was no problem as the circuit seemed 
to lock onto their carriers. However, on 
distant or weak stations, I didn’t dare 
move a muscle after achieving zero-beat 
or it would start squealing again. 
Electro-Kit #1 Circuit 

The circuit used a 1D8-GT or a 3A8- 
GT depending on how they happened to 
pack the box in which the kit came - 
remember they were using readily 
available surplus materials. Also, the 
resistors, capacitors and _ other 
components that came with the set did 
not necessarily agree with the parts list, 
the schematic diagram or the photos 
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Figure 3: My replica Electro-Kit. The metal strap screwed to the base board is meant 
to hold a 45-Volt “B” battery. I used a Heathkit power supply instead of a “B” 
battery. Note standard BCB antenna coil and tuning capacitor. 


shown in the instruction manual and on | (another guy got it first), at the flea 
the box top. My kit had a 1D8-GT and market of the 2004 annual convention of 
its socket was pre-wired forsame, butthe — the Antique Wireless Association. 

schematic diagram in the manual showed The design of the set’s detector is 
pin call-outs and wiring for the 3A8-GT — unusual, for a regenerative receiver, in 
(see figure 2). Both tubes have octal bases _ that it uses a Colpitts circuit in which the 
and contain a diode, a triode and a tuning capacitor serves as one half of the 


pentode. Of the two tubes, the 1D8-GT _ two-capacitor voltage divider that is the 
is preferable as its pentode section is hallmark of the Colpitts circuit. This 


designed for audio power amplification means that the total tuning capacitance 
which is the way it is used in this set, | across the antenna coil can never be 
whereas the 3A8-GT’s pentode section is greater than the series capacitance of both 
designed for RF. The triode section of capacitors. Thus it was not possible to 
either tube is designed for audio but is _ tune-in the lowest part of the broadcast 
used as this set’s regenerative detector. band with the typical range of surplus 
An earlier version of the Electro-Kit | tuning capacitors supplied in the kits. 
used a3B7 tube whichisahigh-frequency The pentode section audio amplifier is 
twin triode with a loctal base. I don’t — probably most responsible for the set’s 
know much about this version of the excellent volume level. 
Electro-Kit as I only saw one for the first Replicating the Electro-Kit #1 
and only time, and then only briefly That first Electro-kit was lost long ago 
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in the passage of time (high school, 
college, flying in the Navy, more college, 
employment as an avionic systems 
engineer, private flying, etc.). Then, to 
my utter surprise, Antique Electronics 
Supply listed some new-old-stock Electro- 
Kits in one of their late 1980s catalogs. 
Naturally, I immediately ordered one 
before they were quickly sold out and was 
delighted to receive it in mint condition. 
Now that I’ve retired, I have time to 
build radios again. Rather than build this 
set out of the box, I decided to keep the 
boxed kit as a collectible in its own right, 
and build a replica of the set from scratch. 
This was easy to do as all of its parts are 
just generic radio components that most 
anyone with a well stocked junk box will 
have. The result of my effort is shown in 
figures 3 and 4. One deviation from the 
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Figure 4: Top view of my Electro-Kit #1 replica 


original that I made is the use of a standard 
battery holder for the A-battery instead 
of two of the original’s Fahnestock clips 
that had been unbent and then re-bent to 
function as battery contacts. 
Conclusion 

My new replica Electro-Kit #1 performs 

exactly as I remember the original 


hand 


capacitance problem, but was well worth 


performed, including the 
the effort if only for the pure nostalgia of 
it. Now on my “round-to-it” list is a re- 
build of this set with a regeneration 
control, a reduction dial drive and a 
metal chassis or at least with a shielded 
front panel to solve the hand capacitance 
problem. Also, it might be fun to try this 
Colpitts circuit on short wave. 


ENP 
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A Short Hallicrafters HT-40 Story 


By Charlie Liberto, W4MEC 
Hendersonville, NC 
mjcal77 @yahoo.com 


This story started out to be a way to fix 
a broken RF choke, but thought I would 
embellish it a bit. 

When I was a kid, I had a morning 
paper route for the Florida Times Union 
down in Jacksonville, FLA. You had to be 
a real man for that route, unlike the 
evening paper, the Jacksonville Journal, 
which was about as thick as a restaurant 
menu, the Times Union took a pine tree 
worth of pulpwood to make one copy. 
Thursdays, with all the grocery store 
coupon ads, and the monster Sunday 
paper gave you a workout. I crashed and 
burned a couple times on my Sears JC 
Higgins bicycle, with the added on huge 
front basket and huge saddle bag baskets 
on the back bracketing the rear wheel. A 
few times a year I could not hold all the 


__ TRANSMITTER 
MODEL HT-40 


_ FUNCTION BAND SELECTOR. 


papers for my 130 customers on the route, 
and had to make multiple trips back to 
the gas station all the morning paperboys 
gathered to pick up their lot, fold them in 
thirds and put either rubber bands around 
them, or put them in a Times Union 
branded yellow wax paper bag when it 
was threatening rain. 

When it was raining really hard or 
hurricane type weather, thankfully my 
dad would have mercy on me and take 
me in his car and help. He helped wrap, 
we talked and listened to WJAX at 5 in 
the morning, they played comedy records 
from folks like Justin Wilson, Jerry 
Clower, Brother Dave, and Bill Cosby. I 
think he never listened to any other radio 
station but WJAX, which at that time 
was actually owned by the City of 
Jacksonville. 

When it was time to give up the job, 
newspapers were starting to get away 


from kids on bikes I think, and adults 


: CRYSTAL 
CRYSTAL VFO 
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“A face too pretty to turn down. 
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were taking over the routes, I got a check 
from the Times Union, ‘bond money’. I 
didn’t know I was paying into a bond 
fund when I paid for my papers, rubber 
bands, and wax bags, but I had a sizable 
check in my hands for a kid. I was 
interested in ham radio, reading books 
about it, and So You Want to be a Ham, 
by Robert Hertzberg, was my favorite 
and still in my collection. My dad had a 
radio with the short wave bands on it, but 
it was a transistor set with rabbit ears so 
signals to listen to were rare. I did hear a 
few AM sigs on 75 and 40, the VOA and 
Radio Cuba. A friend back then, Henry, 
who became WB4LEQ, sent an SWL 
report to Radio Cuba and got a bit more 
than just a QSL card back, so I had to do 
the same. A SWL report to Radio Cuba 
returned a QSL plus a bunch of Bay of 
Pigs communist propaganda newspapers. 
Thought the FBI would be at my door 
next. Code was pretty much useless since 
it had no BFO, but you could copy the 
code by listening to the “hissss hiss hisss 
hiss,” “hisss hisss, hiss hisss” sound of the 
CQ. A BFO would have made life a lot 
easier. In said Florida Times Union one 
~ day was an ad from Parts Unlimited, 
located on Atlantic Boulevard, for the 
Hallicrafters SX-140 receiver and the 
HT-40 transmitter, both together in kit 
form for $159.95, if I remember the 
price correctly. After negotiations with 
my dad, we headed out for this great deal. 
“Sorry, we are all sold out” was my 
greeting at the store. This impulse buy 
shot to pieces, probably a good thing in 
retrospect, lead to other avenues into the 
hobby. I built an audio amp from a Boys 
Life magazine article, an AC/DC unit 
with no warning about wrong polarization 
of the line cord, learned that one the hard 
way. A code practice oscillator came next 
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with a J-38 key that I hooked to my home 
built audio amp, the folks did not like 
HI-FI CW practice at all, let alone the 
neighbors. Finally, I cut my hamming 
eye teeth using a regenerative receiver 
and a single 6DQ6B sweep tube 
transmitter as my first station. There is 
something to be said for starting out like 
that and then moving up, versus buying 
the latest whiz-bang out of the box rig as 
your first station. You miss so much, 
such as getting an OO report for chirp on 
15 metets. 

I thought about picking the Halli pair 
up over the years, but never acted on the 
impulse. A while back, a fellow had an 
HT-40 for sale at a really good price I 
thought, it was very clean, almost in new 
condition cosmetically, and I had just 
finished refurbing a Halli SX-110 
thinking the HT-40 would make a nice 
match, so it was a deal I could not refuse. 
Of course he did not tell me about the 
internal modifications that had been done 
to it, or the broken PA RF choke. Upon 
examining the transmitter, the power 
supply filters had been recapped, that 
was nice, but the 6CX8 dual triode/ 
pentode oscillator was now a 6CL6 
pentode with several added parts. I 
emailed ACWOB, Phil Legate, who had 
published a couple articles about the HT- 
40 and screen modulation in the July and 
August 2015 editions of ER mag, and 
asked if he had ever seen this arrangement. 
He replied that he had not but was 
interested in what it involved. I drew up 
a schematic of the new oscillator circuit 
and sent it along. 

I looked the rig over closely and thought 
I would give it a try first, it did work on 
80-10, nothing on 6 meters though. My 
Bird HamMate power meter said it was 
doing almost 60 watts out, that is a bit 
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high for a single tube I 
thought, metering for 
the Hib-40) did mot 


include final current, 


JB Weld fills all the voids in the _ 
agged break if you work it in with 


just grid current and a 
relative RF out 
indication, which had 
the meter pegged. | 
would expect 
something in the 40 
watts at best output, 
my HamMate meter is 


a bit off but not 20 
watts off. That 6CL6 


oscillator was really 


putting some drive into 
the final. The CW note 


and the modulation 


were both good too, so 
I knew the rig was 
working in its current 
configuration, but I 
like things the way 
there were designed, 
more or less. 


I decide to follow 
Phil’s advice on the 
HT-40 and I removed 
the 6CL6 and 
associated wiring and 
reinstalled the 6GCX8, 
I had 3 NOS tubes in 
my stash. The correct 
components were 
installed per the | 2 = 
schematic and Phil’s Repaired and reinstalled, but 
recommendations | j not connected yet. 
related to the oscillator 
improvements and 
incorporated some of 
the mychanges-anle 
suggested in the July 
2015 Electric Radio 
article. 
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The RF plate choke was shattered at 
the attachment point to the chassis at the 
bottom, there was no evidence of bits 
and pieces of ceramic in the radio cabinet, 
so it had occurred at some point early on 
and someone cleaned out the remnants, 
leaving the choke to hang from the tube 
plate cap and the bypass capacitor wiring 
to ground at the base. I removed the 
choke, wrapped masking tape around the 
base, and mixed up some JB Weld. | 
worked the epoxy into the masking tape 
form making sure it would fill all the 
gaps, and placed the fiber washer still 
stuck to the chassis for the bottom of the 
choke on top of the JB Weld so that it 
would be part of the assembly. I set it 
aside in a vertical position for about a 
week, then removed the masking tape, 
re-drilled the mounting hole and tapped 
it for a 6-32 screw. The crack extended 
under the HV input lug, so the JB Weld, 
which is supposed to contain aluminum, 
was in contact with the HV. I put 2 kV 


on it from my 6 meter amp’s plate supply 
from mounting screw to HV input lug, 
sort of “Hi-Pot” testing, cranking the 
Variac up slowly just in case, and there 
was no conduction. Not sure how much 
aluminum is in JB Weld, but in this case, 


it did not set up a path to ground. 


So the little HT-40 I wanted to buy 56 
years ago was finally in my possession. It 
is working well and the SX-110 seems to 
get along with it. Don’t know if I will 
look for the SX-140, maybe one will 
show up on the cheap one day. Being a 
kid, a paperboy, sitting with my Dad in 
his 62 Dodge Dart with the push-button 
automatic, folding papers in the rain, are 
long ago memories now, but good ones, 
“I gawrrawnteee” (A Justin Wilson 


quote). 
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Cable Address “‘Uncledave”’ 


MOSLEY TA-36 


4 Elements on 10 
3 Elements on 15 
3 Elements on 20 


$129.50 


ORT 


Kadle Luatubutin 


CALL ALBANY HE 6-8411 


THIS MONTH WE ARE FEATURING SOME NEW UNITS WHICH SHOULD BE AVAILABLE BY THE TIME YOU READ THIS— 
ALSO WE HAVE A FAIR AMOUNT OF THE SPECIAL NEW AND USED UNITS WHICH HAVE BEEN FEATURED FOR THE 
PAST THREE MONTHS LEFT IN STOCK! SO, WRITE US FOR COMPLETE LIST IF YOU DON'T HAVE THE PAST THREE 
ISSUES OF QST!—73 AND CUL-—-UNCLEDAVE, W2APF. 


ORANGE 
g lon: 


904 BROADWAY ALBANY 4.N.Y. U.S.A. 


AMATEUR ‘HEADQUARTERS 
NITES GR 7-5891 


HALLI-KIT 
HT-40 


Transmitter 


Complete coverage of all amateur bands 80 through 6 
meters 

Maximum d.c. power input, 75 watts 

Price (wired and tested)......-++eeeeeceree 
Prices (ith) cs wrote esas tose asec ana, susie eileen cise sid) cveite 79.95 
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Unique aspects of the 
Hammarlund Manufacturing Company 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


The Start of Hammarlund 

Oscar Hammarlund started the 
company in New York City in 1910, 
earlier than National in 1924. 
Hallicrafters started during 1933 with 
the S-1 Skyrider. In their early days, 
Hammarlund produced AM broadcast 
receivers and component parts including 
variable capacitors, coils, intermediate 
frequency (IF) transformers, and dial 
mechanisms. In 1931, Hammarlund 
produced their first receiver for shortwave 
listeners (SWL) and amateur radio with 
a receiver using plug-in coils to change 


frequencies, which they called the 
“Comet.” The Comet was the first 
superheterodyne receiver for amateurs 
and SWLs; the earlier SW-3 and SW-5 
from National were regenerative receivers 
and did not use the superheterodyne 
design. RME started manufacturing a 
superheterodyne receiver in 1932 but 
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[Editor’s Note: Reproduced from Gary Halverson’s (K6GLH) article in ER #310, 
March 2015, the Comet was introduced in December 1931 with the all-new tetrode 
tube that dramatically improved superhet performance. Hammarlund’s first 
commercial product was the Hi-Q-6 receiver kit in 1925 and was a fine performer 


but quite rare today.] 
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began to produce some quantity starting 
in 1934; Hallicrafters came out with their 
first superheterodyne in 1934 [because 
of the Silver-Marshall RCA superhet 
license and help from Ray Durst]. The 
Super Skyrider, of many variations 
showed up in 1934 and ‘35, becoming 
the SX-4, 5, and 6 in 1934 and 1935 
Wwitmeoryetal filters, hence the “X” 
designation. 

All Hammarlund receivers used a 

power transformer. 

Hammarlund never produced receivers 
without power transformers, like both 
Hallicrafters and National did, in order 
to sell entry-level receivers for the lowest 
possible price. The Hallicrafters S-38, 
National SW-54 and NC-60, plus many 
other Hallicrafters sets, were built without 
a power transformer; as a result one side 
of the AC line cord went to the chassis 
common ground. This creates a shock 
hazard when using these receivers if the 
power plug should be reversed in a wall 
socket. A simple solution is to use a 
ground wire and a neon bulb, as used on 
the SBE model SB-33 SSB transceiver, in 
order to provide a means for the user to 
~ plug in the line cord safely so the AC line 
plug is orientated to ensure the neutral 
side of the AC line goes to the chassis. 

The Use of Technology in the 1946 

Collins 75-A and 75A-1 Receivers 

In 1964 Hammarlund tried a receiver 
product with a crystal-controlled, first- 
conversion and tunable first intermediate 
frequency, the model HQ-88 (as first 
seen in the 1946 Collins amateur-band 
receivers); it was a poor seller and is 
relatively unknown by most amateurs 
who know most Hammarlund receivers 
quite well. 

Later, in 1968, Hammarlund made 
the HQ-215, solid state receiver with a 


crystal controlled front end; it used the 
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same internal frequencies as the Collins 
S-Line and KWM-2. It can, in fact, be 
made to transceive with a Collins S-Line 
transmitter; sadly, Hammarlund never 
made a transmitter to go with the HQ- 
215, probably because of their poor 
financial condition after 1967. This 
seemed to happen often in the latter 
1960s; Davco never made the promised 
SSB-CW transmitter to go with the solid 
state and very good DR-30 receiver and 
Squires Sanders never made the 
transmitter to go with their SS-1R 
receiver. 
The Hammarlund Single Conversion 
Line: The HQ-100, HQ-100A, HQ- 
105TR, HQ-200, and HQ-205 

The low cost end of the Hammarlund 
receivers was the 1956 to 1961 single 
conversion model HQ-100 and the later 
HQ-100A. The same basic receiver was 
used in the CB or ten meter transmitter- 
receiver, the HQ-105TR. The HQ-110, 
HQ-110A, and HQ-110A-VHF are quite 
nice amateur band receivers; they used 
the same smaller cabinet as the HQ-100 
family, but were double conversion. The 
last new design Hammarlund receiver 
was the HQ-200, it was similar to the 
HQ-100, a small single conversion 
receiver. 

Dead-End Hammarlund Products 

PRO-310: Hammarlund made several 
models of equipment that had a new look 
for future products, but these products 
were the only unit with the new look; 
Hammarlund never made another new 
product with the same styling. The first 
model that had unique styling not used 
again was the 1955 model PRO-310, a 
premium general coverage receiver. 

HX-500: In 1960, they released the 
many mode HX-500 transmitter with 
new cabinet styling and new knobs that 


were not used on any other products. Of 
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course, the HX-500 


did not transceive 
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inputs and outputs 
that would make it 


possible. 
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marlund never made the matching SSB- 


CW transmitter or even the SWL version 


of the receiver. 


it was an excellent receiver, 
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PHOTOS 


Weegee, the ER traveling photographer says, “Help keep 
my Speed Graphic active! We are always looking for good 


photos, especially we need attractive photos for Electric 


Radio covers.” 


Jerry Robinson (N4KJ) sent these wonderful photos of Hammarlund’s radio factory 


in Mars Hill, NC, c. early 1960s. The top photo on this page is an overall view of 
the building, notice the ham club’s antenna. Below is what looks like techs working 


in the final receiver assembly area. Maybe one of your receivers is in this view! 


Wes miley 
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Dick Soloman (K1KSZ) sent a photo of his rare Geleso station, known as the 
“Geleso Twins.” Dick says, “...I have had these for about three years now. They 
appeared on eBay about a week apart. I had loved the looks of these ever since I first 
saw them in ham magazines in the late 1950s. They never sold well in the States, too 
much competition from the big boys I guess, but they did sell well in Canada. That’s 
where I got these two from. Except for the usual HV filter cap and their version of 
“Black Beauties” needing replacement, they worked. Not bad for 60-plus-year-old 
equipment. Geloso was situated in Milan and were like the RCA of Italy. They made 
radios, TVs, tape recorders and high end audio systems. Except for the two I have, 
I have not seen any others. For my first contact with them, I checked into the local 
80 meter AM group. To honor their origin, I checked in using Italian and it got a 


few of the boys by surprise!!” 
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The Gertsch FM-3 VHF Frequency Meter 


By Joe Long, WA2EJT 
S3111:King Street, . 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


Introduction 

This, article is about an analog 
heterodyne frequency meter; today 
almost no one would use a frequency 
meter for routine measurements but the 
engineering required to build these meters 
and the skill required to operate them is 
worth investigating and documenting. 

The era of “modern” portable 
heterodyne frequency meters began with 
the model LM frequency meter that was 
developed by the Naval Research 


Laboratory’ and entered service in 1934. 
The BC-221, the Army variant of the 
LM entered service shortly after the LM. 
For me, such instruments are inherently 
more interesting than modern frequency 
counters if only because they have moving 
and non-moving parts that you can 
actually see and touch. 

I have a long-standing interest in 
military heterodyne frequency meters and 
own several, including three LMs, a BC- 
221, an AN/FR-149A/USM-159, and 
an AN/URM-32A* I make frequent use 
of them for netting and other work with 
my WWII (and later) vintage transmitters 
and receivers and for me, using period- 
correct frequency meters in this way is 


iif 


ERG 86 


at Ei 


SHi.9 


Figure 1: The BC-221 gives a good indication of the size of the FM-3. The white area 
on the lower panel of the FM-3 is a graph that provides a slight correction (up to +/ 
- 400 Hz) to the frequency displayed on the dials. 
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satisfying in a way that 
using a frequency 
counter or other 
modern equipment 
can never be. 

As anyone who has 
ever used an LM or 
BC-221 knows, the 
procedure for using a 
frequency meter to 
measure or to set up a 
frequency is a bit 
tedious and there are 
myriad ways to get 
things wrong, but it is 
the way the original 
users did it 75 years 
ago and it was a part 
of winning the war. 

For decades I have 
managed to avoid 


acquiring any of the 


interest in vintage VHF equipment and 
therefore no use for the associated 
frequency meters. That changed a few 
years ago although I did not realize it at 
the time at a hamfest, where I passed up 
what I now realize was a Gertsch FM-3 
VHF frequency meter with a giveaway 
price and a seller who was desperate to be 
rid of it. A feature that I recall clearly is 
that the front panel had a metal rod 
sticking out at an odd angle — something 
you want to reach out and straighten. It 
turned? out,"to (be tthe ‘cover for, a 


1. Evolution of Naval Radio- 
Electronics and Contributions of the 


VHF family of 


frequency meters because I have no 


; SSS Ss a —— 
Figure 2: The angled projection at the bottom of the panel 
is the cover for the thermometer used to measure the 


temperature of the 1 MHz crystal. The large knob at the 


lower left is used to determine the MHz part of a frequency 
reading and the knob to the left of center is for the kHz 


portion. 


thermometer that is used to monitor the 
temperature of the internal crystal. 

That episode must have made an 
impression because years later I found an 
FM-3 in the filled-to-the ceiling basement 
of a silent key that Rick Dupree (NN2K) 
and I were working our way through. 
Our cars were full to overflowing but | 
added the FM-3 to the top of the pile. 
Fortunately for me, it turned out that 
John Link (W4HWT) also has an FM-3 
(two, in fact) and was kind enough to 
send me a copy of the manual. 

This summary description is etched 
into the front panel of my FM-3: 
“DIRECT READING V.H.F. 
FREQUENCY METER 20 — 640 MC. 
.001%.” Its fundamental range is 20 to 


Naval Research Laboratory,” Louis A. 


Gebhard, 1979, page 350. An excellent 
book, available for free download - do a 
search on the title. The original hard 
cover edition is occasionally available 


via used book sellers. 
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2. See my Electric Radio articles: “FR- 
149/FR-159 Heterodyne Frequency 
Meter”, March, April 2015, # 310 and 
#311, and “Recalibrating an LM 
Frequency Meter, May 2017, # 336. 
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40 MHz with harmonics used for higher 
frequencies. The FM-3 is portable and 
can be powered by internal batteries or 
an AC supply. The FM-3 was announced 
in 1953 and wasa successor to the original 
Gertsch model FM-1 that dates from 
1950. 

Without the manual, the FM-3 would 
probably have just sat in my basement, 
never quite reaching the top of my projects 
queue, but the more I read and studied 
the manual the more intrigued I became 
with the ingenuity and elegant approach 
to frequency measurement that the FM- 
3 employs. 

The FM-3 provides far better frequency 
accuracy than classic military VHF 
frequency meters such as the TS-176C/ 
U. The TS-176 is similar in design to an 
LM or BC-221 but covers the frequency 
range of 85 to 1000 MHz. On its 
fundamental range of 85 to 200 MHz, 
the calibration book frequency increment 
is 50 kHz. Frequencies in between could 
be interpolated to 5 kHz — with some 


imagination and a sharp pencil. At 450 
MHz, the third harmonic of 150 MHz 


would be used and as a result, the 


Figure 3: A close-up of the dial showing 
a reading of 21.468.2 MHz. The “21” is 
taken from the left hand dial; the 
“0.468.2” portion is from the dial on 
the right. The “0.2” is estimated. 


Electric Radio #383 


increment would be three times greater 
(150 kHz) and interpolation would get 
you to 15 kHz. This level of frequency 
accuracy would have been at best marginal 
for meeting FCC requirements in the 
early fifties. : 

The accuracy of the FM-3 is about an 
order of magnitude better than the TS- 
176C/U and other WWII vintage VHF 
frequency meters. How the FM-3 
achieved this improvement is the real 
subject of this article. 

I still have no interest in taking 
measurements in the VHF range, but the 
manual mentions that the FM-3 can be 
used for HF signals by measuring their 
harmonics — an obvious point, but 
something that had not occurred to me. 
That was the incentive I needed to invest 
significant time in working with the FM- 
3. I ended up building an AC power 
supply for it as well as a dedicated crystal 
oscillator for use as a source of stable test 
signals for the FM-3. 

The FM-3 

Here’s what the manual says about the 
FM-3: “All Gertsch Frequency Meters are 
based upon a new, patented system of 
circuitry including the combination of a 
Crystal, High Frequency and Low 
Frequency Oscillators, providing unusual 
accuracy and stability heretofore impossible 
in a portable instrument.” Note that the 
FM-3 uses both high frequency and low 
frequency oscillators. 

The FM-3 with its fundamental range 
of 20 to 40 MH zis usable to much higher 
frequencies by using harmonics of that 
range. Lettering on the front panel of my 


3. Radio News, November 1949, pg. 56 
4, Patent 2,691,762 - available by doing 
a Google search for “Patent 2,691,762.” 
The patent does not include the lock-in 
feature of the FM-3. 
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FM-3 gives its frequency range as “20 — 
640 MC”. My copy of John’s manual 
lists it as “20 — 1000 mc” while a later 
brochure indicates that the FM-3 has 
been used to take measurements “... as 
high as 2300 mc.” A measurement at 
2300 MHz would require using the 100" 
harmonic of 23 MHz, that would present 
a real challenge for most users. 

The FM-3 displays frequencies directly 
on three front-panel dials for the 20 — 40 
MH range (higher frequencies do require 
some arithmetic.) This is unlike the earlier 
and more familiar WWII vintage BC- 
221 and LM, that use a logging scale and 
have a calibration book unique to each 
instrument. The FM-3 is easier and 
quicker to use than those instruments 
but measuring frequencies with an FM-3 
still requires some time, skill, and 
attention to detail. 

The BC-221 and LM, in conjunction 
with their calibration books, both use a 
stable, high-precision oscillator that is 
used to beat (heterodyne) against an 
unknown signal, or to generate signal of 
a known frequency. The FM-3 does make 
use of a high frequency oscillator (more 


Figure 6: Display of 


i i 


the crystal harmonics. 
The large peak is at 
28 MHz which was 
maximized using the 
MC SEL control. The 
highest frequency 
harmonic that can be 
seen is at 33 MHz. 
The higher frequency 
harmonics are 
relatively weaker, but 
rotating the MC SEL 
control will increase 
their amplitudes 
enough that they are *REW 


eAtt 00D 0 Markert 28.000 MHz 6.23 mv 


i i i : 


seine oe Sem 
Center Freq 30.000 MHz 
100.00 kHz 


on this below), but instead of the 
approach used in the BC-221/LM or the 
TS-176C/U,) the  PM23 uses anliow 
frequency oscillator (LFO) with a tuning 
range of 1 to 2 MHz. 

The FM-3 manual puts it this way: 
“The basic principle of. operation is the 
interpolation between accurately known 
crystal harmonic frequencies by means of a 
low frequency calibrated oscillator.” 
Although not mentioned here, the high 
frequency oscillator (HFO) plays an 
important role in this as I describe later. 

The “low frequency calibrated oscillator” 
(LFO) runs from 2 to 1 MHz with a 
linear dial that is marked from 0 to 1000 
and that can be read to an accuracy of +/ 
- 100 Hz. 

The 
frequencies... ”isaspectrum of harmonics 
generated by a 1 MHz crystal oscillator. 


“known crystal harmonic 


The 1 MHz crystal harmonics provide a 
highly accurate set of frequencies spaced 
1 MHz apart. When the output of the 
LFO is mixed with the crystal harmonics 
using a balanced modulator, both sum 
and difference (and other) frequencies 
are generated in the balanced modulator 


DL 2.24 uv] 
20.000 MHz 
10.000 ms 


i i 
f Sea een 
i 
i t 
i i 
4 L 
Brodit a. dis Fas 


VBW 100.00 KHz 


usable. This measurement was taken at the plate of the second stage of the crystal 


amplifier circuit. 
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Figure 7: The peak on he 
right is the HF Oscillator. 
The oscillator is at the point 
where it is starting to lock to 
the balanced modulator 
output frequency. It is at this 
point that the screechy audio 
“howl” is heard. The peak 
on the left is a test signal, but 
its presence/absence is not 
related to lock-in between the 
two oscillators. 


Figure 8: I had moved the 
LFO control slightly, causing 
the lock-in to be complete. 
The HFO is now functioning 
as an amplifier of the 
balanced modulator output 
frequency rather than as an 
oscillator. The peak on the 
left is a test signal, but its 
presence/absence is not 
related to lock-in between 
the two oscillators. 


Figure 9: Here I had tuned 
the LFO to within about 2 
kHz of the test signal; the 
FM-3 is generating a clean 
and stable beat note at that 
frequency difference. 


output over a range of about 
20 to 40 MHz. The actual 
balanced modulator output 
frequency depends on that of 
the crystal harmonics is 
selected and on the setting of 
the LFO frequency. 


As aresult of this approach, it turns out 
that any frequency in the 20 to 40 MHz 
range of the FM-3 can be generated to an 
accuracy of about +100 Hz by choosing 
the appropriate crystal harmonic and the 
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Reference} Level 


| LL sr 915 kHz 
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appropriate LFO frequency. The 
frequency accuracy of this output is 
limited only by the accuracy of the LFO 
calibration (assuming that the crystal is 


adjusted to exactly 1 MHz.) As in the 
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Figure 5, Top View of Chassis with Inner Covers Removed: The four paper 
capacitors and one of the electrolytic capacitors are visible on the phenolic board. 
The variable capacitor for the high frequency oscillator is at the upper left. 


above quote from the manual, this 
approach is sometimes referred to as 
“interpolation” and the set-up as an 
“interpolation oscillator.” 

A couple of numerical examples will 
illustrate how any desired frequency can 
be generated or measured using the 
interpolation approach: assume the 
23.0000 MHz crystal harmonic is selected 
and that the LFO is set to 1.1000 MHz. 
The balanced modulator output 
frequency is then 23.0000 - 1.1000 = 
21.9000 MHz. (This can be written as 
21.900.0 MHz to emphasize that the 
reading is to the nearest 100 Hz.) If the 
LEO is retuned to 1.800.0 MHz, the 
output frequency becomes 23.000.0 — 
1,.800:0:= 21,200.0 MHz, 


E : p 
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If the LFO is set to 2.000.0 MHz, the 
output frequency will be 23.000.0 — 
2.000.0 = 21.000.0 MHz. Similarly, if 
the LFO is set to 1.000.0 MHz the 
balanced modulator output frequency will 
be 22.000.0 MHz. Thus, a signal accurate 
to +/- 100 Hz signal can be generated 
over a 1 MHz range for any given crystal 
harmonic. 

It is important to keep in mind that 
because of the use of the frequency 
difference between the low frequency 
oscillator and the crystal harmonics that 
the actual frequency of the low frequency 
oscillator and the frequency displayed on 
the front panel dial (marked “LF OSC 
C”) are different. A 2.000.0 MHz low 
frequency oscillator output corresponds 

May 2021 


to a reading of 0.000.0 MHz on the front 
panel dial, while 1.000.0 MHz output 
from the low frequency oscillator 
corresponds to an LF OSC dial reading 
of 1.000.0 MHz. | 

There is more circuitry and more to its 
operation than I have indicated here, but 
the interpolation oscillator is at the heart 
of the FM3’s accuracy. 

Note that in the above examples the 
output frequencies are all in the 21 MHz 
range, but that the 23 MHz crystal 
harmonic is used. This is because the 
balanced modulator output frequency is 
the difference between the crystal 
harmonic and LFO frequencies. 

The interpolation oscillator approach 
works because it is relatively easy to build 
a stable and linear variable frequency 
oscillator at lower frequencies such as the 
1 to 2 MHz range used in the FM-3. 
Collins used a 2 to 3 MHz oscillator in 
their 1947 75A-1 that, at the time, 
provided unprecedented frequency 


accuracy and stability in a ham receiver. © 


As I wrote this, I pre-set my 70+ year old 
75A-1 for CHU on 3330 kHz, turned 
the receiver on and there was CHU, right 
where it should be, only about 200 cycles 
from zero beat. Of course I doubt that 
either the responsible Gertsch or Collins 
engineers would agree with the “relatively 
easy” part of building these oscillators. 
A difficulty with the interpolation 
oscillator approach is that the LFO (and 
its harmonics) will mix with the multiple 
harmonics of the crystal oscillator. All of 
this mixing generates multiple undesired/ 
spurious mixing products in addition to 
the desired difference product. The FM- 
3 crystal oscillator output is connected to 
a tunable amplifier that is used to 
maximize the amplitude of the desired 
crystal harmonic that helps to reduce the 


amplitude of the unwanted mixing 
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products, but it does not eliminate them. 

As a result, there can be ambiguity in 
identifying the beat produced by a test 
signal in the presence of myriad 
extraneous beats. It is the FM-3’s High 
Frequency Oscillator that is used to get 
around this uncertainty. 

For me, the HFO circuitry is the most 
interesting part of the FM-3 because the 
high frequency oscillator plays a dual 
role in resolving the uncertainty problem. 
The HFO tunes continuously from 20 to 
40 MHz and is used in two different 
ways, depending on that FM-3 mode of 
operation is selected. 

A two-step process is used in the FM- 
3 to get around the frequency ambiguity: 
the HFO is first used to determine the 
approximate frequency of an unknown 
signal. Then as a second step, this 
approximate result is used to pre-set other 
controls on the FM-3. Fine adjustments 
of these controls then yield the accurate 
result. Pre-setting the controls essentially 
eliminates the chance of tuning to one of 
the spurious beats by mistake. 

The two main operating modes of the 
FM-3 reflect this two-step process: “Beat” 
mode is used to determine the 
approximate frequency and then “Read” 
mode is used to obtain the exact 
frequency. 

In Beat mode, the crystal oscillator and 
LFO are switched off, thereby eliminating 
their associated beat products, and HFO 
is used in the same way as the oscillator in 
a BC-221 or LM. But when used this way 
the FM-3 HFO can be used to determine 
an unknown frequency to an accuracy of 
only about 0.1 MHz (100 kHz.) The 
HFO dial is calibrated from 20 to 40 
MHz with markers at 1 MHz intervals, 
so the nearest 0.1 MHz part of the reading 
is estimated from the dial markings. The 


manual sometimes refers to the HFO as 
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the “Search” oscillator because it is used 
to search for the approximate frequency 
of an unknown signal. 

This 
heterodyning the HFO with a test signal 
with the other oscillators switched off 


first step works because 


will generate only a single strong beat 
response, that is between the HFO and 
the test signal. This makes it easy to 
identify the test signal but at the cost of 
giving only an approximation of its 
frequency. 

This approximate frequency is used to 
pre-set the interpolation oscillator 
controls, that then need only small 
adjustments to determine the exact 
frequency of the test signal. Note that 
both the HFO and test signals do produce 
harmonics and therefore some spurious 
beats, but they are relatively few in 
number and much weaker than the 
desired beat. 

An ingenious engineering trick used in 
the FM-3 is that in Read mode and under 
the right conditions, the HF oscillator 
will become locked to the output 
frequency of the balanced modulator. 
When locked, the HFO functions as an 
amplifier rather as an oscillator. While 
locked, the HFO becomes part of the 
interpolation oscillator circuitry and 
serves merely to amplify the balanced 
modulator output to a level comparable 
with that of the test signal. 

In Read mode while the HFO is locked, 
frequency measurement is possible to the 
sate. + 100 aliz Vaccutacye vag, the 
interpolation oscillator. The “right” 
conditions are both that the HFO and 
the interpolation oscillator output must 
be quite close in frequency - typically 
within about +10 or 15 kHz, and that the 
interpolation oscillator output is similar 
in amplitude to the HFO. The manual 
puts it this way: “The width of the lock-in 
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range as measured on the right hand dials 
should always be at least 11 kc.” The lock- 
in announces itself because around the 
point where it occurs an odd scratchy 
sounding note is generated, that 
disappears abruptly the when the lock-in 
occurs. 

It is also important to note that it is not 
necessary that a test signal be present for 
lock-in to occur. Without a test signal 
there will be no zero beat between the 
lock-in points, but between those points 
the FM-3 will function as a signal 
generator, with the same +/- 100 Hz 
accuracy. The manual mentions using 
the FM-3 as a signal generator but 
cautions that there is no built-in 
attenuator. It might be better to think of 
the FM-3 as a signal source. The RF 
“1 millivolt 
minimum over the entire band.” | have 
found that the RF output is adequate to 
drive my 1970’s vintage Heathkit IB- 
1101 frequency counter. 

It is not practical to build a highly 
accurate oscillator covering 20 to 40 MHz 
for use in a portable frequency meter 
without resorting to a unique calibration 
book, butan oscillator that is good enough 
to resolve the uncertainties associated 
with the FM-3 interpolation oscillator is 
possible, as demonstrated by the engineers 
at Gertsch. 

Using the FM-3 

Using the FM-3 is not intuitive and 
without the manual I probably never 
would have figured how to operate it. In 
spite of its direct frequency readout 
determining a frequency with the FM-3 
is a multi-step process. 

Here is a more detailed look at 
determining the frequency ofa test signal 
using a specific example: assume that 
there is a signal at 31.322.4 MHz. 

Using Beat mode, the HFO (marked 
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output is specified as 


“HF OSC A” on the front panel) is tuned 
through its 20 — 40 MHz range until a 
rather unsteady heterodyne beat is found. 
(It is not necessary to try to get an exact 
zero beat.) For this example the HF OSC 
will give the zero-beat at about 31.3 
MHz. 

Using this approximate result, the 
crystal harmonic control (marked “MC 
SEL B”) is set to 31 MHz and the LF 
OSC C control is set to 0.3 MHz. 

The FM-3 is then switched to “Read” 
mode and the LF OSC is tuned through 
a short range above and below 0.3 MHz 
until scratchy sounding audio is heard, 
indicating that lock-in is near. Tuning 
past point completes the lock-in and 
tuning a little further will produce a 
clean beat note with the test signal. 
Tuning beyond the zero-beat will give 
more scratchy audio as lock-in is lost on 
the other side of zero-beat. The beat note 
against the unknown signal will be pure 
and steady. Careful zero-beating will 
result in a reading close to 0.322.0 MHz 
on the LF OSC dial. 

Going through the calibration steps 
(below) and then repeating the above 
Read mode zero-beating step will result 
in a reading on the LF OSC dial of 
0.322744 4/-100) Hz. ‘The complete 
frequency reading is 31 (from MC SEL) 
+ 0.3224 (from LF OSC) = 31.322.4 
MHz. 

Calibration 

In calibrate (“CAL”) mode the HF 
OSC is disabled and the LF OSC 
calibration can be checked at 0.1 MHz 
intervals over its 1 MHz range. This is 
similar to the way a receiver is checked 
using a 100 kHz calibrator. In the FM-3 
however, harmonics of the LF OSC are 
beat against harmonics of the 1 MHz 
crystal oscillator to generate the 


calibration points. 
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For my 31.322.4 MHz example, the 
closest checkpoint is at 0.3 MHz, but at 
this checkpoint the actual LFO frequency 
would be 2.000.0 — 0.300.0 = 1.700.0 
MHz. In this case it is the 10° harmonic 
of 1.7 MHz low frequency oscillator that 
will beat against the 17 MHz harmonic 
of the crystal oscillator. Another example: 
for the 0.5 MHz calibration point, the 
low frequency oscillator is actually at 
2.000.0 — 0.500.0 = 1.500.0 MHz. In 
this case second harmonic of the low 
frequency oscillator at 3.000.0 MHz will 
beat against the third harmonic of the 
crystal. As a result of the lower order 
harmonics involved at this checkpoint, 
the 0.5 MHz zero beat output will be far 
louder than at the 0.3 MHz checkpoint. 

Because of the use of harmonics for 
calibration, there are a huge number of 
non-checkpoint beats and you have to be 
careful in calibrating not to use one of 
these extraneous signals by mistake. The 
FM-3 dial linearity is good enough that it 
is always clear that signal is the correct 
one to use, but you do have to pay 
attention. 

In addition, each FM-3 is furnished 
with a unique calibration chart on the 
front of the instrument that is used to 
make a correction for any non-linearity 
between the LF OSC 0.1 MHz 
checkpoints. The plot is marked at 5 kHz 
intervals over the 1 MHz range of the LF 
OSC. The correction for 0.322.4 can be 
read from this graph, between the points 
for .0.320:0 andw0i325/00MH7- The 
correction is then added to (or subtracted 
from) the uncorrected reading. 

For my example and using the chart on 
my FM-3, the correction turns out to be 
- 0.000.1 MHz (-100 Hz), so the post- 
calibration zero-beat reading would have 
been at 31.322.5 and subtracting the 


0.000.1 correction would give a corrected 
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reading of 31.322.4 MHz. 

But that’s s¢i// not all — there is a 
correction that can be applied if the crystal 
temperature is significantly different from 
room temperature. Each FM-3 comes 
with a unique temperature calibration 
correction chart for use when the 
temperature is significantly different from 
the crystal’s normal operating 
temperature, that for the FM-3 is 37 deg. 
C. My FM-3 runs at 37 degrees so I have 
not had to deal with this. To be fair, a 
frequency counter would also require 
temperature correction under similar 
circumstances. 

It is important to keep in mind that my 
31.322.4 MHz example could be the 
sub-harmonic ofa signal at 62.6448 MHz 
(the second), 93.9672 MHz (the third), 
125.289.6 MHz (the fourth) or some 
higher multiple of 31.322.4. Typically, a 
user would have some knowledge of the 
approximate frequency of a test signal so 
this would not be a problem. It is also 
worth noting that calculating harmonic 
(and sub-harmonic) frequencies would 
have required pencil and paper arithmetic 
because there were no pocket calculators 
in the fifties and sixties and a slide rule 
would not have had enough precision. 

Measuring with a frequency counter 
would be faster, if rather less interesting. 

In the sixties, two-way radio shop 
owners and their service technicians 
would have been thrilled to be able to 
replace a frequency meter with a counter, 
as I was a few years later when I was 
finally able to afford a Heath IB-1101 
frequency counter. 

Hardware 

The FM-3 was made in a number of 
variants. The FM-3/PS-3 has an AC 
supply in the lower compartment. The 
FM-3R is a rack-mount model with a 
built-in AC power supply. The plain 
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FM-3 (mine is one of these) has provision 
for batteries in the lower compartment as 
well as a connector for an external AC 
power supply and a toggle switch to select 
the power source. My comments are 
confined to my plain FM-3 but are partly 
applicable to the other models. 

The quality of construction is first class, 
as you would expect for commercial test/ 
lab equipment. The serial number (528) 
on my unit is etched into the front panel. 
On later FM-3s the serial number is on a 
plate that is attached to the front panel 
with small screws. W4HWT has two 
FM-3s; both of them are later production 
with serial numbers in the 2000 range. 
Van Lennep (not a ham) has one with a 
serial number in the 3000 range, putting 
that lower limit on the number of FM-3s 
manufactured. 

The FM-3 case measures 8 x 13 x 10.5 
inches and is about the same size and 
weight as a BC-221. The case and chassis 
are all made from aluminum, a good 
choice for portable equipment. The FM- 
3 weighs about 18 pounds, or 32 pounds 
with batteries installed. I would not want 
to try lugging an FM-3 with batteries up 
a mountain trail to a repeater site. 

The FM-3 is held in the cabinet with 
four 6-32 pan-head screws. The battery 
compartment panel is held with two 4 
turn fasteners that can be turned without 
tools thereby simplifying replacement of 
the batteries. 

There is an internal wrap-around shield 
that together with side-covers, encase the 
instrument. There are access holes 
through the shields for reaching the 
alignment and re-calibration adjustment 
points so that adjustments can be made 
with minimal mechanical disturbance to 
the unit. These adjustments require 
removing the FM-3 from the case but 


there is one hole in the rear of the case — 
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that provides access for trimming the 1 
MH crystal frequency without removing 
the FM-3. 

The mercury thermometer with a scale 
running from -20 to +70 Degrees C is 
held in place by a knurled knob that 
attaches to a fitting on the front panel. 
Internally most of the thermometer is 
encased in an aluminum tube with the 
end of the thermometer coming to within 
about an inch of the crystal. The 
thermometer is the most delicate 
component in the FM-3; fortunately, it 
survived in my unit. 

The FM-3 has a male 6 pin Cinch- 
Jones connector on the bottom of the 
chassis that connects to a mating 


connector in the battery compartment. 
This makes it possible to remove the 
frequency meter from the cabinet for 
servicing without having to deal with any 
dangling wires. 

I did not have a matching Cinch-Jones 
connector so I made a field-expedient 
cable using spade-lug connectors for 
temporary connection to an external 
power supply. The connector pins on the 
FM-3 extend nearly to the bottom of the 
chassis so I made some bottom rails to 
raise the chassis sufficiently to prevent 
damage to the connector and cable when 
the FM-3 is out of its case and sitting 
upright on the bench. 
Amphenol 
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Figure 4: A bottom view of the chassis with the inner covers removed. The angled 
thermometer shows nicely here. The 1 MHz crystal is just below the end of the 
thermometer and is a metal HC-G6/U type that plugs into a loctal tube socket. 
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microphone type connector on the battery 
compartment panel is used for connecting 
to an external power and I was lucky to 
have the mating connector in my junk 
box. The power requirements are modest: 
6.3 volts at 1.25 amps and 135 volts 
(regulated) at 32 mA. In my homebrew 
power supply I used an OA2 with a 
dropping resistor for the 135 volts. The 
Gertsch AC supply uses a “dummy load” 
resistor (4.5K 5 watt) to provide a load 
for its 0D3 voltage regulator tube. The 
resistor is switched into place only when 
the FM-3 is in stand-by, that prevents 
damage to the VR tube while the FM-3 is 
drawing no B+ current. 

The FM-3 uses six “half-current” (150 
vs. 300 mA filament) types — 6BH6 
(four), 6BJ6, and GAKG, and one 12AT7, 
that has two 150 mA filaments. These 
tubes are a logical choice for equipment 
that is intended for use on battery power. 

Most of the small components are 
mounted on phenolic boards that makes 
the components readily accessible. There 
are four paper capacitors, all used in the 
audio stages, and two electrolytic 
capacitors. All of the other small 
capacitors are ceramic or silver mica types. 

The variable capacitors for both HF 
and LF oscillators are high quality units 
driven by precision worm gears. There is 
essentially no backlash in the tuning of 
either of the oscillators. The HF oscillator 
capacitor has two sets of slotted rotor 
plates that were factory adjusted for 
correcting the dial at the 1 MHz points 
throughout its range. 

Circuitry 

There are several major sections in the 
FM-3: the HF oscillator, LF oscillator, 
crystal oscillator, harmonic amplifier, 
balanced modulator, buffer (lock-in) 
amplifier, and the audio amplifier. 

The HF oscillator uses a 6AK6 and is a 
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conventional Hartley type except for the 
connection to its control grid from the 
output of the buffer/lock-in amplifier 
(more on this below.) The plate side of 
the oscillator is connected to the front 
panel input/output BNC connector 
through a diode clipper circuit that 
increases the amplitude of the output 
harmonics. 

The crystal oscillator uses half of a 
12AT7. The oscillator is conventional 
with a 1 MHz crystal connected between 
the plate and grid. The crystal oscillator 
output drives the other half of the 12AT7, 
that is the first of two amplifier stages 
(the “harmonic amplifier”) that is used 
to selectively amplify the crystal oscillator 
harmonics. The second amplifier stage 
uses a OBHO. 

The 6BH6 harmonic amplifier stage 
has a tuning meter in its cathode that is 
used for maximizing the amplitude of the 
selected harmonic by adjusting the tuning 
control for minimum cathode current on 
the front panel meter. There is also an 
AGC circuit on this stage — a diode 
detector connected to the plate circuit of 
the GBH6 feeds negative voltage to its 
control grid; the AGC helps to even out 
the amplitudes of the crystal harmonics. 

The harmonic amplifier tuning control 
(MC SEL B) is a dual section variable 
capacitor that tunes the plate circuits of 
these two amplifier stages in order to 
maximize the amplitude of the desired 
crystal harmonic. 

The crystal harmonic range used by 
the FM-3 is actually 22 to 41 MHz, but 
the display window is marked 20 — 40 
MHz. This is because the balanced mixer 
output is the difference between the 
selected crystal harmonic and the LFO 
frequency: when the 22 MHz harmonic 
is selected and the LFO is set at 2 MHz, 
the difference frequency is 22 - 2 = 20 — 
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MHz, that is the number displayed in the 
MC SEL B window. For the 41 MHz 
harmonic with the LFO set at 1 MHz, 
the window shows 41 — 1 = 40 MHz. 

The LFO (LF OSC C) isa conventional 
electron-coupled Hartley oscillator. The 
oscillator is tuned using a precision 
variable capacitor that is cut to provide 
linear tuning — the graph supplied with 
my unit shows that the required 
corrections for residual non-linearity do 
not exceed 400 Hz at any point in the 
LFO‘s one MHz range. The LFO 1s very 
stable, consistently holding to within 
about 200 Hz over several days. 

The crystal harmonics and LFO output 
are mixed using a balanced ring diode 
modulator. The modulator output is fed 
to a 6BH6 buffer (“Locking Buffer”) 
amplifier, that uses the tuned circuit of 
the High Frequency Oscillator as its plate 
load. As a result, per the manual, “...the 
locking buffer acts as a selective amplifier 
that amplifies a very narrow band of 
frequencies centered about the search 
amplifier frequency.” This is the basis of 
the two modes of operation of the HF 
oscillator. 

When the FM-3 is operated in “Beat” 
mode, only the HFO is active. In this 
case, the HFO (“Search” oscillator) 
functions as a normal electron-coupled 
Hartley oscillator and tunes continuously 
over its 20 — 40 MHz range. 

But in “Read” mode, the HFO, crystal 
oscillator, harmonic generator, LFO, 
balanced modulator and lock-in buffer 
amplifier are all active. The HFO still 
tunes over its 20 — 40 MHz range and is 
unaffected by the other circuits, except 
for the special case of when the output 
frequency of the lock-in amplifier is very 
close to the HFO frequency. 

The lock-in amplifier output is 


connected to the parallel resonant 
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(Hartley) circuit at the grid of HF 
oscillator tube. When the HFO and lock- 
in amplifier output are on different 
frequencies the tuned circuit presents a 
low impedance to the lock-in amplifier 
that shunts its output to ground. But 
when the two frequencies match or nearly 
match, the impedance of the tuned circuit 
is high so the lock-in amplifier output is 
not shunted to ground. In this situation, 
the lock-in amplifier output overrides 
the Hartley oscillator circuit causing the 
stage to function as an amplifier rather 
than an oscillator. For the two frequencies 
to match, both the “MC SEL B” and “LF 
OSC C” controls must be set correctly. 

As a result, when in “Read” mode, the 
locked HF oscillator (functioning as an 
HF amplifier) output frequency will have 
the same +/- 100 Hz accuracy anywhere 
in its 20 to 40 MHz range, but only when 
it is locked to the interpolation oscillator 
frequency. 

Input to the audio amplifier is from a 
diode detector that is connected to the 
front panel input/output connector. The 
audio amplifier has two stages, both using 
6BH6s. There is no volume control so 
the output level is always at maximum. 
This was not clear to me initially — I 
started with a modern low impedance 
headset and the audio level seemed very 
high. By accident I switched toa different 
headset that had a volume control in the 
cord; this turned out to be a nice no- 
modifications solution to the too-high 
audio output level. 

In “MOD” mode the second audio 
stage is reconfigured as an audio oscillator 
by adding a feedback path between the 
output transformer and the grid of the 
6BHG6. The audio oscillation is used to 
modulate the GAKG6 stage. I had never 
tried the MOD function until my unit 


was back in its case for the third and final 
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time. Only then I did try the MOD 
function and I found that there was no 
modulation. Because I have no need for 
modulated output I will not troubleshoot 
the problem until I have some other 
reason to reopen the FM-3. 
Accuracy 

The short-term accuracy specification 
for the FM-3 is 0.001% and is a worst 
case shorthand specification that at 20 
MHz works out to an absolute error of 
200 Hz, or +/100 Hz. The 200 HZ 
absolute error applies over the entire 20 
to 40 MHz range, but above 40 MHz, 
harmonics are used and the absolute error 
will increase. For example, at 1000 MHz 
(the 50 harmonic of 20 MHz), the +/- 
100 Hz uncertainty becomes 50 x 100 = 
5000 Hz, or +/-5 kHz. 1000 MHz is also 
the 40" harmonic of 25 MHz, that would 
result in increased accuracy of +/-4 kHz. 
This difference in error shows that for 
signals above 40 MHz, the highest 
possible harmonic should be used in order 
to minimize error. 

Two VHF Measurements 

I have several receivers that I use for 
monitoring aircraft frequencies, one of 
that is 132.175.0 MHz. I checked the 
accuracy of my FM-3 using this 
frequency: 132.175.0 is the 4" harmonic 
of 33.0437.5 MHz. Setting up 33.0437.5 
MHz and carefully following the FM-3 
procedure resulted in the FM-3’s 4™ 
harmonic appearing at 132.176.0 MHz, 
an error of 1.0 kHz, that works out to 
0.00075%, alittle better than the 0.001% 
specification. I did the measurement using 
a Drake R8 receiver (equipped with the 
optional VHF converter) where the CW 
mode can be used at a wide bandwidth, 
making it possible to accurately zero- 
beat the FM-3 signal. 

I did a second measurement using 
167.375.0 MHz, that required using the 
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Figure 10, A Small Section of the LF 
OSC Correction Chart: The frequency 
(X axis) increment is 5 kHz. The vertical 
(Y) axis shows the frequency correction, 
with an increment of 100 Hz. At 0.470 
MHz the chart shows a correction of 
400 Hz, which is to be added to the LF 
OSC dial reading. Corrections below 
the frequency axis are to be subtracted 
from the reading. 


5 harmonic of 33.475.0 MHz. I chose 
this second frequency because: the 
correction graph for my FM-3 shows a 
high correction factor (0.4 kHz) for an 
LF OSC dial reading of 0.475.0 MHz. 
Using this correction factor, I set the 
FM-3 dial to read 33.475.0 — 0.000.4 = 
33.474.6 MHz. With the FM-3 set to 
this frequency, I found the 5" harmonic 
to be at 167.375.7 MHz, an error of 0.7 
kHz, or 0.0004%. 

When | ignored the 0.4 kHz correction 
and set the LF OSC control to 33.475.0 
MHz, the 5“ harmonic fell at 167.377.8 
on the R8, an error of 2.8 kHz. This is an 
increase in error of 2.1 kHz from the 
original 0.7 kHz. This is consistent 
because at the 5“ harmonic, the 0.4 kHz 
correction is five times as large: 5 x 0.4 
kHz = 2 kHz. 

For my first VHF measurement it 
turned out that the graphical error 


correction was 0.0 kHz, so no correction 
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was required for that measurement. These 
two measurements show that the 
correction chart for my FM-3 is still 
accurate after over 60 years, as is the FM- 
3 itself. 

Manual 

The manual is 27 pages in length. The 
sections on operating the FM-3 are 
detailed and with a careful reading and 
with an FM-3 to work with, its operation 
can be worked out, as I did. The theory of 
Operation section is also detailed and 
provides information that helps to clarify 
the reasons for the operational procedure 
being set up as it is. 

There is no troubleshooting section 
and no parts identification illustrations — 
not even an illustration showing the tube 
layout and with four GBH6s, it took 
some time to pin down the function of 
each. There are no voltage or resistance 
charts. 

There are however, detailed 
“Functional Checkout Procedure” and 
“Maintenance” sections. The Functional 
Checkout Procedure section outlines the 
steps required to ensure that the 
instrument meets the original factory 
specifications, that is vital for an 
instrument that is to be used for setting 
up radio equipment that must meet strict 
FCC standards. The Maintenance section 
has detailed procedures for re-alignment 
and re-calibration if the FM-3 fails any 
of the Checkout tests. 

The LF OSC checkout, realignment, 
and re-calibration is the most complex 
part of the validation procedure for the 
FM-3, and is a good example of a portion 
of the overall processes required for 
maintaining an FM-3. 

The LF OSC checkout requires that 
the endpoint error when the oscillator is 
tuned over its one MHz range does not 


exceed 200 cycles: the LF OSC is first 
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zeroed at the 0.000 dial reading by using 
the Calibrate control. It is then set to 
1.000 without touching the Calibrate 
control. If the error exceeds 200 cycles, 
realignment is required. Realignment, 
involves the usual adjustment of a 
trimmer at the high frequency end and 
an inductor at the low frequency. The LF 
OSC alignment procedure is given in the 
Maintenance section. 

Once the alignment is correct, the LF 
OSC calibration is checked at each of the 
nine intermediate 0.1 MHz LF OSC 
calibration points, where the error must 
not exceed 400 cycles at any of them. If 
the error does exceed 400 cycles at any of 
these points then the LFO must be 
recalibrated. 

Recalibrating the LFO involves 
constructing a new graph by measuring 
the frequency deviations every 5 kHz 
over the entire one MHz range of the 
oscillator. A crystal controlled 10 kHz 
multivibrator is to be used as the signal 
source, but the 5 kHz sub-harmonics of 
the multivibrator are used for the actual 
measurements. 

If it turns out that the 5 kHz sub- 
harmonics are too weak to accurately 
zero beat with the LF OSC, an alternative 
procedure is outlined. The alternative 
approach is to use the second harmonic 
of the LFO (2 to 4 MHz) and a receiver 
covering that range for listening to the 
zero beats between the LF OSC and the 
multivibrator. As the LFO is stepped in 5 
kHz increments, its second harmonic will 
move in 10 kHz increments and so will 
fall on the 10 kHz multivibrator 
harmonics, that will give a strong zero 
beat in the receiver. This is a clever way 
of getting 5 kHz intervals from a 10 kHz 
multivibrator. 

This process will generate 201 data 


points - these points are to be used to 
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“..make a plot of low frequency oscillator 
error versus dial reading in a manner similar 
to the original chart.” 

Generally, performance verification, 
realignment and re-calibration would 
have been handled by calibration labs 
and not by radio-shop technicians. 

Gertsch Products Inc. 

Gertsch Products Inc. was founded in 
1949 by Elmer P. Gertsch and located in 
Los Angeles. Gertsch started the company 
following the purchase of the assets of 
Kappler Engineering and Manufacturing 
Corp, with M.O. Kappler remaining as 
chief engineer at the new company’. 
Gertsch Products’ initial work was on a 
Navy contract; the first of the frequency 
meters, the FM-1, was announced in 
August 1950. A patent’ covering the FM- 
1 was filed in June1951 and was granted 
in October 1954. The earliest ad I have 
found for the FM-3 appeared in the May- 
June 1953 issue of Communications 
Engineering Magazine. Gertsch was 
bought by Singer in 1964 and became 
the “Metrics Division” of Singer. A 
number of reorganizations, mergers, plant 
relocations and closings went on until in 
the 1990s all traces of the original Gertsch 
Products Inc. were gone. 

Gertsch manufactured a variety of 
frequency meters and other test 
equipment. 

In addition to the FM-3, there were 
the FM-1, FM-2, FM-4, and FM-6, FM- 
7, and FM-9 frequency meters. The FM- 
4 covers up to 30,000 MHz, the FM-6 
offered an order of magnitude better 
accuracy than the FM-3 and simplified 
operation, with no calibration charts 
being required. 

Gertsch made a great variety of test 
equipment; some of the more interesting 
are the FM-5, FM-6, and the RHF-1. 
The FM-5 is a “Frequency Divider” that 
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A photo of Elmer Gertch was taken for 
the 1956 WESTCON convention where 


he was Vice-Chairman. 


allows frequency measurements from 50 
kHz to 20 MHz when used with FM-3. 

The FM-6 frequency meter covers the 
same fundamental 20 — 40 MHz range as 
the FM-3 and uses harmonics for higher 
frequencies, but does it with 10 times 
better accuracy than the FM-3. It is a 
more complex instrument - I learned just 
how complex it is from an FM-6 
specifications brochure that Van Lennep 
was kind enough to send me. The RHF- 
1 is acrystal controlled solid-state “High- 
Frequency Standards” receiver for each 
of the WWV frequencies between 2.5 to 
25 MHz. The RHF-1 will fit in a half- 
rack space. The receiver has an output for 
connection to an oscilloscope for aid in 
accurate zero-beating. 

Elmer P. Gertch was born in 1908. He 
was a 1930 graduate of the University of 


Utah with a degree in electrical 
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engineering. Gertsch worked for four 
years at Air Associates Inc., thirteen years 
at RCA, and then at the CAA division of 
Hoffman Radio for four years before 
starting Gertsch Products. He died in 
1996. | 
The FM-3 in Service: From Ray 
Cornett (W7GEC) 

Ray contacted me in response to my 
classified ad in ER where I was looking 
for anyone with Gertsch FM-3 experience 
in a two-way radio shop. He worked for 
60 years in the two-way radio business 
and explained to me how the Gertsch was 
used in practice. Ray has a price list 
where he found a 1967 price for the FM- 
7 that included the DM-3 deviation meter 
- $2,185, equivalent to $17,023 in 2021 
dollars. Troubleshooting, maintenance, 
calibration and certification of frequency 
meters was handled by calibration 
laboratories rather than by the technicians 
employed by two-way radio shops. 

The technicians typically had technical 
school training and many of them were 
(or became) hams. In the early days they 
were required to have a Second Class 
Phone FCC certificate. [Editor’s Note: 
Second Class techs were required to work 
under supervision of a 1“ Class license 
holder to work on a transmitter.} 

As he explained, back in the sixties 
before frequency counters were generally 
available, a frequency meter was used to 
“net” a transmitter (often a base station) 
to the correct frequency. The transmitters 
were crystal controlled and a trimmer on 
the crystal was adjusted to zero-beat 
against the FM-3. 

The mobile receivers used with the 
base station were then netted by listening 
to the transmitter output on the receiver 
and trimming the receiver crystal to adjust 
the receiver discriminator output to zero. 
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This step required an external test meter 
that plugged into the receiver. 

It was in the later sixties when frequency 
counters (such as the Systron Donner 
model 3200) became affordable for two- 
way radio shops, much to the relief, no 
doubt, of the shop owners and service 
technicians. 

Ray worked with the kinds of customers 
you would expect — taxicabs, police, fire 
and the like and one really interesting 
one—a Titan II missile site headquartered 
at Davis-Monthan Air Force Base, near 
Tucson Arizona. The eighteen missile 
silos were spread over a large area with up 
to 100 miles between them and used a 
variety of radio equipment with different 
levels of security. As one would expect, 
the “Launch Enable” communications 
systems were at the very highest level. 
Ray was at the Titan IJ site during the 
Cuban Missile crisis. 

Ray sent me a Motorola training 
document “The 450 MC Split Channel 
Program” that showed how a Motorola 
Model T1020A (Gertsch FM-7) 
frequency meter was just on the edge of 
being able to meet the FCC accuracy 
requirements after channel spacing in 
the 450 MC band was cut in half, from 
50 kHz to 25 kHz, in the sixties. The 
document has an in depth explanation of 
all of the possible sources of error in 
using an FM-7. It showed that the FM-7 
could be used on split-channel 450 MHz 
equipment, but only if extreme care was 
used and if the outlined procedure was 
followed exactly. It was clear from the 
document that frequency meters were 
obsolescent for two-way radio type work 
and would soon be replaced by frequency 
counters. 

Lalso heard from Jim Jones (WONKN) 


who ran a two-way radio business in the 
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seventies. He mentioned problems with 
getting technicians who were licensed, 
were willing to put up with irate 
customers, and who were willing to climb 
towers. That last point would have 
eliminated me! Jim later worked as an 
engineer for Collins and was involved 
with the ARC-152. 

The BC-221 or LM as an 

Interpolation Oscillator 

A1950’s QST article? describes a simple 
modification to a BC-221 (or LM) that 
converts the unit to operate as an 
interpolation type frequency meter. In 
the modified frequency meter, the low 
frequency range (125-250 kHz) is mixed 
with harmonics of the 1 MHz crystal 
oscillator that produces sum and 
difference frequencies. Under ideal 
conditions a modified BC-221 or LM 
can measure frequencies to an accuracy 
of +10 Hz. 

This accuracy is possible because on 
the low range, a BC-221 calibration book 
lists frequencies at 100 Hz increments: 
for 130.0 kHz, the next listed calibration 
points are at 130.1 and 130.2 kHz. For 
my LM, there are about four dial divisions 
between these points, so arithmetic 
interpolation between these points can 
give the 10 Hz result. 

As with the FM-3, the process requires 
knowing the approximate frequency of 
the signal to be measured because of the 
large number of mixing products 


5. Interpolation Measurements with 
the BC-221, C. J. Reiley (W1JJY), QST 
January 1956, page 40. There was 
another article with the same 
information: Notes on the BC-221, 
Herbert W. Gordon, CQ, August 1962 
page 52 
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produced. With the BC-221 or LM, the 
“approximate” frequency can be 
measured as it would be normally done 
using the high frequency band position. 
This result is used to pre-set the low 
frequency range to the appropriate 
frequency. : 

Here is an example: assume you have a 
signal at 7.156.47 MHz. As first step, the 
frequency can be measured in the usual 
manner by using the high frequency (2 to 
4 MHz) band position of the BC- 
221.This will result in a reading of 
perhaps 7.156.2 MHz. 

Next, the BC-221 is switched to the 
low range and set to 156.2 kHz. The BC- 
221 is then adjusted for an exact zero- 
beat with the signal. For this example the 
zero beat will be found between 156.4 
and 156.5 kHz. Arithmetic interpolating 
will yield the final result. The tuning rate 
is remarkably slow — the audible beat will 
be heard over about 1 % revolutions of 
the BC-221 dial. The very low tuning 
rate is the evidence that you are hearing 
the correct signal. Typically, a dozen or 
so spurious beats will be heard as the 
frequency meter is tuned across the 
desired signal. If you are unlucky, one of 
the unwanted beats will interfere with 
determining the exact zero-beat, in that 
case you have to try to work out an 
alternative mixing scheme. 

A complication with the technique is 
that the low range oscillator with its 125 
to 250 kHz range does not cover the 
entire span between the 1 MHz crystal 
harmonics. Because of this, some 
frequencies require use of harmonics of 
the low range oscillator; 3570 kHz is an 
example. In this case, 570.0 is the third 
harmonic of 190.0 kHz and mixes with 
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the 3 MHz crystal harmonic: 3 x 190.0 + 
3.000.0 = 3.570.0. But using the third 
harmonic degrades the accuracy to +/- 30 
Hz. An alternative in this case is to use a 
difference frequency by using the 4 MHz 
harmonic of the crystal: 4.000.0 —3.570.0 
= 0.430.0 kHz, that is the second 
harmonic 215.0 kHz. So that 4.000.0 — 
(2X0.215.0) =3.570.0. Using the second 
harmonic lowers the degradation of 
accuracy to only +/- 20 Hz. 

The modification requires adding an 
RF choke in the plate of the mixer tube 
and adding a small coupling capacitor to 
a new input terminal. I modified one of 
my LMs in this way and have taken a 
number of measurements using the 
technique. (The electronic modifications 
are easily reversed; I added an antenna 
post and a connection to it without 
drilling any holes in the LM.) 

The highest frequency I measured was 
a 27.185 MHz CB crystal, that resulted 
in an error of about 40 cycles. This is 
amazing accuracy from a vintage 
frequency meter. The key point here is 
that the accuracy is the same at 27 MHz 
as itis at 3.5 MHzwhen the interpolation 
oscillator approach is used. 

Converting an LM to work as an 
interpolation oscillator was an interesting 
exercise, but no more than that. I do not 
use the technique for any measurements 
beyond seeing it actually working and 
demonstrating it to visitors who politely 
watch and listen and try not to be too 
obvious about checking their watches. 

The FM-3 as a CW Monitor 

It was a stretch for me to come up with 
a routine use for the FM-3, but I managed. 
I have a regular schedule with NN2K on 
3570 kHz CW and decided that I would 
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use the FM-3 as a CW monitor by 
listening to the 6" harmonic of 3570, at 
21.420 MHz. I often use a DX-40/VF-1 
with Rick, and it is physically close to the 
FM-3, so the DX-40 got the signal-source 
job. 

Getting the FM-3 to work as a GEN 
monitor was not as simple as I had 
assumed it would be because attaching 
even a short antenna to the FM-3 input 
brought in several local AM broadcast 
stations, all at the same time. 

I decided to insert a parallel tuned 
circuit at the input of the FM-3 to 
eliminate the interference and built the 
tuned circuit to be resonant at about 3.6 
MHz; it got rid of the BC interference 
but the CW signal was too weak to be 
usable. A day or two later | woke up in 
the middle of the night and realized that 
the tuned circuit needed to be resonant 
on 21, not 3.6 MHz! With that change 
made I could hear the signal on 21.420 
MHz but even with a six foot antenna the 
signal was too weak to be usable - the 
harmonic suppression of the DX-40 was 
too good. I then ran the end of the 
antenna through a ventilation hole in the 
top of the DX-40 cabinet. (I did put a 
piece of heat shrink tubing on the end of 
the wire, to prevent any inadvertent 
fireworks.) 

With the antenna inside the cabinet I 
got plenty of 21 MHz signal for the FM- 
3. The sixth harmonic of the DX-40/VF- 
1 sounds good and is quite stable. It is a 
testament to both the stability of the VF- 
1 and to the high level of harmonic 
rejection in the DX-40, neither of that 
has ever been modified. 

I will admit that my CW monitor 
application is an unusual one, but it does 


May 2021 35 


keep the FM-3 in actual use and has 
prevented its becoming just another 
unused static-display artifact. 

Final Comments 

The use of an interpolation oscillator 
for frequency measurements was not a 
new idea in the early 1950s; General 
Radio Company had the model 617-A 
interpolation oscillator on the market by 
1933, where it was used in conjunction 
with either a Colpitts or 100 kHz crystal 
oscillator (reference 6.) The oscillator 
signal was divided using bi-stable 
multivibrator stages to produce a 
spectrum of signals spaced at 10 kHz 
intervals. The interpolation oscillator 
worked over a range of 0 to 5 kHz and 
could be read to an accuracy of better 
than 10 Hz when beating against one of 
the 10 kHz harmonics. The Colpitts or 
crystal oscillator could be calibrated 
against the then-new U.S. Bureau of 
Standards 5 MHz time and frequency 
broadcasts. 

With the above type of equipment, 
AM broadcast station frequencies could 
be measured to ensure that their carrier 
frequencies were within the 50 Hz 
requirement of the Federal Radio 
Commission (the predecessor to the 
BCG) 

The General Radio Co. equipment was 
bulky and expensive: The 617-A 
interpolation oscillator weighed 62 
pounds, required 14 inches of space in a 
19 inch rack, cost $ 500.00 and required 
additional equipment for use in making 
RF measurements. In the most elaborate 
set-up, the interpolation oscillator was 
used with the model C-21-B “Standard 
Frequency Assembly” that came in a six 
foot relay rack, weighed 319 pounds, and 
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cost $1850.00 

Twenty years later the FM-3 made use 
of the interpolation oscillator approach 
in a much smaller package and for a 
higher frequency range, but the principle 
was the same as the General Radio 
equipment. 

For me, the innovative and interesting 
parts of the FM-3 are the lock-in feature 
of the High Frequency Oscillator, the 
direct display of frequency, the 
interpolation oscillator and the tuned 
crystal harmonic amplifier; this 
combination of features represents a 
significant advance over earlier 
heterodyne frequency meters. 

My FM-3 works as well today as it did 
when it was new almost 70 years ago and 
could possibly still be working 70 years’ 
from now, unlike much of today’s modern 
equipment. And as an added bonus, the 
FM-3 makes a unique CW monitor that 
gets regular use in my shack. 
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The WWII German KST Radio Receiver: 
Two Follow-Ups via Email Correspondence 


By George Rancourt, KIANX 
Southampton, MA 
klanx@charter.net 


Email From: Neil Clyne 

To: klanx@charter.net 

Sent: Wednesday March 24 2021 
Subject: KST receiver 


Hi George, 

Long-time pen-pal Geoff Fors in 
California just sent me a clip from the 
current issue of Electric Radio containing 
your article about the German WWII 
KST receiver. I started reading it and my 
first reaction was — it’s a small world! Let 
me explain. 


= 


I currently own three KSTs. K6rting 
Radio serial #13 is the earliest and may 
be pre-war, obtained on eBay several 
years ago, in poor condition but now 
working (just). Serial #1085 is a wartime 
example, working OK. Serial #5108, 
which you mention in the article is a 
slightly different kettle of fish and is 
post-war (just), see below. In addition to 
these I have an oddball hybrid with a 
mixture of tubes which appears to have 
been assembled by the Tesla company, 
also probably soon after the end of WWII 
— [Il come back to that ina moment. The 
last three came from Fitek Audio (aka 
®tudio-klaus”) on eBay.de in January 
2018; Klaus listed several more HRO/ 


| Emptinger Modell KSt Nr. 810 


From Neil Clyne comes this photo 


of the postwar version of the KST made at the 


Funkwerkstiatten (radio workshop) Bernburg, circa July 1945, serial #5108, which 
may be of interest. I bought it on eBay.de January 2018. This is the radio mentioned 
in the third paragraph of your article in ER. A few changes from the wartime 
version, such as the Wehrmacht type meter and different style knobs and switches, 
all unmarked, you have to figure out for yourself what they all do, though the dial 
is a National original. It came with the band 5 coil set illustrated (1.5-3.1 MHz). 
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KST type radios at the time, including at 
least two more with serial numbers in the 
10xx range including #1078 and #1084 
but some were obviously missing vital 
parts or had been cobbled together with 
a weird mix of tubes, so I left them alone. 
Unfortunately, there was only one coil 
set with each radio, and I found that the 
one coil set I owned for #13 was not 
compatible with #1085 owing to 
differences in the pin-out of the oscillator 
section. The highest serial number I’ve 
met with for the wartime KST is in the 
13xx series. 

Serial #5108 was nota KG6rting product; 
it was made at the ‘Funkwerkstatten 
Bernburg’ (FwB) in the DDR under the 
control of one ‘Ing A Ulrich’ in 1945, a 
few months after the end of WWII It was 
one of a small post-war batch of KSTs 
(possibly 32, judging from serial 
numbers) manufactured from 
‘Restbestinden’ (remains) of wartime 
production of KSTs. Even this small batch 
appears to have been shared between two 
different companies — besides FwB, there 
appears to have been another contractor 
involved, (a name something like 
‘Falcke’). The tube lineup is unchanged 
from the wartime KST (other than the 
substitution of the original ‘Stahlréhren’ 
by DDR-made glass equivalents with a 
metalizing spray), but the overall build 
quality is inferior — the high-voltage 
wiring on mine was in dangerous 
condition and had to be renewed before 
I powered the radio. However, the post- 
war KST does offer one improvement 
over the wartime model, a massive audio 
output transformer to the left of the 
tuning assembly which produces fantastic 
audio for an HRO-type radio; I mistook 
it at first for a power transformer. Like all 
the KSTs, this transformer supplies audio 
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at both low and high impedance 
(approximately 4/5 ohms and 4k) 
together with 600 ohm line. 

For the record, serial #5133 and above 
appear to apply to a different receiver, 
also made by FwB called an AQST. I 
owned one many years ago, together with 
a number of coils with matching serial 
numbers; the AQST is roughly equivalent 
to the HRO-50 with an added noise 
limiter and S-meter amplifier, though it 
still has an external PSU/speaker. I 
recently re-acquired the wooden box 
containing the coil sets for this radio, but 
not the AQST itself. Way back, I wrote 
an article on the AQST which was 
published in the UK mag Radio Bygones, 
issue #39. 

The Tesla radio is a bit of a puzzle. As 
obtained, the tube line-up consists of 
miniatures in the RF amp and mixer 
stages (as found, all with Tesla equivalents 
of GBAG6 and 6BE6), then US octals up to 
the. 2°¢ detector (6S Q@aren 
‘Stahlréhren’ in the BFO and audio 
output stages (EF14/EL11). All Rs and 
Cs are labeled Tesla, also the tube base 
adaptors in the front end. The chassis, 
IFTs, tuning assembly and dial, control 
knobs, crystal filter assembly and outer 
case are KST type but the S-meter is ex- 
NC-100A with a retaining clamp on the 
back. It also has the hefty KST-type 
umbilical power supply/speaker cord on 
the back. As with the other KSTs, only 
one coil set was supplied with it— however, 
this covers the same range as standard 
HRO band C; I have since obtained 
matching coils for the HRO A and B 
ranges, also from Klaus. It is in good 
working order and it is currently running 
with an original KST AC PSU and 


speaker. 
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Regarding ER #381, Korting KST by 
K1ANX 


By Eilert M. Menke, DLIBDM 
Apen, Germany _ 
http://qrzcq.com/call/DLIBDM 


The article written by KIANX in ER 
3/2021 reminds me to pull out my own 
Koérting KST again and put it into 
operation. My device has the serial 
number 1048; the associated power 
supply unit has the number 1183. 
Unfortunately, the seven associated coil 
inserts also do not have the same serial 
numbers; the insert with the highest 
number here has 1150. A radio amateur 
friend lives in the immediate vicinity, 
who also has two KSTs, the highest serial 
number there is 495. 


with the tuning unit of the HRO is 
unmistakable. However, no National logo 
has been found and IJ cannot definitively 
verify these statements. It can therefore 
also be very well copies. 

After the Second World War, most of 
the KSTs fell into the hands of German 
radio amateurs. They are often seen in 
contemporary pictures of shacks from 
this OM. Unfortunately, later with the 
advent of modern, professionally 
manufactured amateur radio receivers, a 
lot was cannibalized or tinkered with and 
thoughtlessly scrapped. That is why good 
and unmodified KSTs — in addition to 
other radios from this era — are rarely 
found here in DL, e.g., on eBay or ham 
swaps or flea markets. A device that is in 
very good and original condition is an 


So I would never 
have assumed that - on 
eBay or anywhere else 
- a device with a serial 
number above 5000 
would ever turn up. Is 
that really true, or is it 
possibly a transmission 
error? 

It is reported from 
various sources that the 
main tuning capacitor 
with the worm gear 
unit and also the VFO 
dial were imported 
from the USA by a 
clandestine company 
via Portugal, which 
was neutral in WWII. 
If you compare the 
parts with each other, 
this could actually be 


4 


true, the similarity 


Front view of the Schwabenland KST receiver from 


DLOBDM as mentioned in the text. 
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This is a rear view photo of the KST receiver’s power supply as removed from it’s 
cabinet. Below-right are coil drawers in a wooden cabinet for 5 bands. 


extreme godsend. The LN-21021 “Schwabenland” 
mentioned by KIANX, of which almost 1000 were 
produced between 1941 and 1944, are extremely 
tare today, but this was not the case in the 1950s. At 
that time, some devices were still being used by the 


post war telecommunications services of the German 
post office and others. 

Here are a few pictures from my KST and 
“Schwabenland” (These images are also available on 
radiomuseum.org. They are photographs of my own 
devices, made by myself, few years ago. I am the 


owner of the copyright). 
73, Eilerr M. Menke, DLJBDM 


ER 


_—_ 
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Hamfgfest Calendar 


The 33rd Annual Hermon Maine Hamfest, 2021 


* Saturday, June 5, 2021 

* Gates open at 6:30 AM for tailgaters 

* General admission 8 AM 

* $5 per person, 12 and under free 

* VE exams - 9 AM (NO walk-ins) ! 

Register for exams with AI1O (redbeard104@aol.com) 
* Great food 

* Prizes and 50/50 

* NEW LOCATION - Hermon Mountain Ski Area - 441 Newburgh Road 
* Very large parking area offers easy distancing 

* Large inside area in case of rain 

* QCWA meeting after Hamfest at local restaurant 

* Updates at nlme.com 


* Talk-in on 146.940 (136.5 tone) 


For more information, contact Jerry (K1GUP) by email: kl gup@roadrunner.com 
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On The Bench 


pus Cinch-Jones Socket Repair 


By Dale Parfitt, W4OP 
Glenville, NC 


Having owned a lot of BA gear, I have never liked the way the hood is attached to 
the Cinch Jones plugs and sockets. I call the long pin a drive pin- likely it has other 
names. Removing the pin can bea bit of a challenge- particularly if one does not want 
to mar the plastic portion of the connector. Many years ago I cracked the Bakelite while 
reinstalling a pin. My solution was to tap the connector body for 2-56 screws. The 
existing hole is just the right size for a 2-56 tap. I tap from both sides and then install 
(2) or (4) 2-56 x 1/4" stainless screws as required. Occasionally the hood holes may 
have to be slightly enlarged - #42 drill bit. 
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RCA VoltOhmyst Probe Repair 


By Charlie Liberto, W4MEC 
Hendersonville, NC 
mjcal77@yahoo.com 


So, I have this transformer with a 3100 
volt secondary, and wanted to verify that 
it was still good. Hooked the Variac to 
the input, the Senior VoltOhmyst probe 
to the secondary, using center tap and 
one side only and slowly brought up the 
voltage. The plan being I would look at 
the input volts and determine if the output 
was right, long before I got very high in 
secondary volts. The meter should have 
been able to handle 1500 volts RMS, but 
at 750 volts the probe arced over. 

From what I can find out, the probe is 
common to several versions of the meter, 
and basically the same inside. I did some 
on-line checking for probe repair, nothing 
really, except one fellow asking if he had 
to cut the probe open to fix it. In this 
case, yes you do. The probe here, I think 
is a Model WG299, it may be a 288, the 
numbers were mangled, and if RCA wised 
up and made a probe you could take 
apart, then this is the former. If yours 
does not unscrew, get ready to break out 
the hobby saw to dissect it. If your probe 
cable is bad, that is a fairly easy fix, but if 


the resistor or switch is shot, it has to be 
cut open. 

The probe plastic case is actually made 
as a two-piece, long-and-short tube with 
no seams. Notice the raised ring about a 
third of the way from the cable end, this 
was the join point when it was built, one 
end sliding into the other and glued. If 
your cable is bad, you can use a sharp 
knife and cut around the circumference 
until you break through. You can then 
slide the cable end half down the cable to 
get to where the cable is attached. The 
shield is held in place by the braid being 
secured with a crimp ring on a machined 
brass bushing. The bushing has a groove 
in it that takes the end of the metal probe 
body, and a circle of probe metal fits in 
that grove and is soldered in one or two 
spots. The cable is Belden 8218, with a 
solid copper center conductor, and un- 
tinned copper braid. Using another cable 
might change the high frequency response 
when measuring AC voltages in audio 
chains, but not sure how many still do 
that today. When the cable has been 
repaired or replaced, slide the end of the 
probe back, use epoxy to secure it back 
together, and I also used shrink tubing to 
make sure it stayed together. If you shrink 
it on before the epoxy sets, it will make a 
solid connection. 


Braid crimped on 
this shoulder 


Probé frame squeezed 
inte grove and tack 
soldered 


Center conductor, resistor lead, 
and contact leaf soldered here. 


This bend is the stop 
for the slide 


Make sure on reassembly, the lead 
Le loop is centered here in the opening 


or it may arc to the frame on HV. 
Ces Ces 
oor a lide lets leaf 


contact drop and 
short out the 
resistor. 


aoe leaf bypasses 1 


meg resistor 
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The metal probe frame is glued into 
the other half. If you have to open the 
probe, do all of the above to separate the 
end, remove the tip cover by taking off 
the nut on the probe tip. Remove the 
plastic switch button, it should screw in 
as the threads in mine indicated, mine is 
missing and also my probe did not have 
the plastic tip cover, both long lost to the 
ages. The slide button may also snap in, 
but either way, it had to be put in after 
the probe was made initially, so it should 
come out. To facilitate a clean cut, open 
a vise up enough so that the probe will lie 
between the jaws but not pass between 
them, and set the probe there with the 
slide switch opening either left or right 
and parallel with the floor. The frame 
inside has metal along two sides, and 
openings at 90 degrees to the sides that 
are in line with the switch. With the 
switch to the left of right, the solid metal 
is on top and bottom. Usinga hobby saw, 
cut the full length of the probe, inside is 
the metal frame the plastic is glued to. 
When you get through one side, turn it 
over and cut the other side, 180 degrees 
from your first cut. You might want to 
finesse cutting the curved edge by the 
probe tip. After getting the cuts done, use 
a small screw driver into both slots and 
work at breaking the glue bond, if lucky 
and patient, both halves will pop off. 

Inspect the switch and observe how it 
works, a pretty ingenious set up to bypass 
the 1 Meg resistor. Notice the bend in 
the resistor lead where it is soldered to 
the probe tip. This is the stop for the 
plastic slide part of the switch. I would 
recommend you do not try and unsolder 
the resistor from the probe tip since it 
may melt some of the plastic switch 
actuator. Cut the lead near the resistor 
and put in your new resistor, soldering to 
that bit of lead. There is a plastic support 
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that fits between the probe tip resistor 
connection and the cable connection to 
help keep things circular, and the resistor 
passes though a hole in it. My probe 
arced because the probe tip rotated, 
placing that bent resistor lead very close 
to the metal housing. When you 
reassemble yours, make sure that loop in 
the lead is centered in the opening and 
not over to one side, and hold it in such 
a way that when you reassemble the probe 
tip nuts, the probe tip does not turn in 
the probe as you tighten it. 

I reassembled the probe using clear 
epoxy and shrink tubing. Keep epoxy 
away from the switch opening, and puta 
length of shrink tubing over the probe, 
using a length you deem satisfactory. 
Shrink it down and let it cure. When 
curing is complete, use your knife to cut 
open the slide switch area, making a 
rectangular opening to fit your particular 
style of button, then reinstall your slide 
button. Reinstall the plastic tip if you 
have one. I neglected to take pictures of 
my rebuild, but I made some drawing 
that hopefully will make it all clear. My 
completed probe is pretty ugly, but it 
works. I had some of that large shrink 
tubing used for hardline connectors, and 
it has an adhesive that melts as it shrinks. 
That made for a mess at the switch 
opening, I don’t recommend using that 
stuff, but one plus is that it is squishy like 
those spongy things you can put on a 
pencil for writing comfort, and the probe 
has that feel now. Guess if I could write 
with it, my fingers wouldn't get tired, but 
in this case, it is working like new again 
doing what it was designed for. I did try 
it on the transformer, and I could go over 
1 kV with it now, but did stop before I 
got to 1.5 kV. 


ER 
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ER MAILBAG 


Hi Ray! I really enjoyed the “Allied 
Radio” article by Mr. West. As a high 
school ham living in the 1960s, NW 
Chicago, monthly visits to the “Allied 
Ham Shack” by the neighborhood radio 
buddies was a Saturday event to look 
_ forward too. 

An easy (sometimes slow) trek by the 
CTA bus and the “L” train, not only 
Allied, but the Olson Electronics Chicago 
HQ and main store was directly across 
street. We never had enough cash for any 
substantial purchase, but admiring all 
the shelves of used gear that “someday” 
would be affordable was pure 
entertainment. Great memories. The 
Allied HamShack photo is from any early 
60s catalog, love the bow ties an jackets! 
Note, ER subscriber Ron Grams 
WB9IIMR was one of those radio buddies. 
73, Bill Kipping KE7KK 


Hello Ray! 

On page 12, column 1 of the April 
2021 ER issue #382, Blair West writes 
about a customer who came in to Allied 
to buy a tube. When Blair asked what the 
number of the tube was, Blair writes that 
the customer said “You're supposed to 
know that, that’s why I came here.” 

It reminded me of an exchange of the 
no-longer-in-existence Walker Radio 
Company (later Walker Electronics 
Supply) here in Albuquerque. One day 
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while I was purchasing some tubes and 
parts for the radio station I was the Chief 
Engineer of at the time, a fellow came in 
to buy a tube. The fellow behind the 
counter said, “What’s the tube you want?” 

Replying, the customer said “I don’t 
care — any tube. Do you have any really 
cheap ones?” 

Rolling his eyes, the counter clerk 
started to explain that you can’t just plug 
any tube in to any socket, and he'd need 
to know the tube number. 

The customer replied, “What’s your 
cheapest tube?” 

“35W4,” replied counter clerk. 

The customer said, “Great. I'll take 
one. How much is it?” 

“85 cents net” said the counter clerk. 
“But you can’t just plug any tube into 
any socket. I really need to know the tube 
number you need.” 

With a wry smile, the customer said 
“Well, I guess I should tell you, I teach 
radio-physics at Albuquerque High 
School. I just need a cheap tube to take 
apart in class and show the students how 
a tube works.” 

“Tell you what”, the counter clerk 
said, "If you’re just going to take a tube 
apart to show your students how it works, 
let me give you a half-dozen from the 
trash can — no charge, and you'll have 
more and better examples for your 
students.” 
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The customer left, smiling. The counter 
clerk stood shaking his head — and 
smiling. And all of us at the counter had 
a real chuckle! 

Just a little story from the history of 
Albuquerque radio! I hope it made you 
smile as well! 


73! Mike Langner, KSMGR 


From McLaurin Smith: 

I read with interest the article by Janis 
Carson in your recent issue. I have an 
HQ-100A made toward the end of that 
model’s production with the solid state 
rectifier. The C38 filter capacitor had 
been changed to 100 pF (as would be the 
case in the later HQ-200). The unit was 
in great condition with no modifications 
and virtually no repairs needed. One 
problem presented itself, though. The 
OB2 voltage regulator seemed unusually 
bright and would often flare at start up. 
A ZIM inrush current limiter reduced 
but did not eliminate the problem. The 
OB2 lifetime seemed unduly short, even 
when using JAN mil spec units. I figured 
that the higher voltages due to the diode 
rectifiers was the culprit and replaced the 
4k-ohm, 10 watt dropping resistor with 
a 4.7k-ohm, 10-watt unit. This was a 
complete fix. In spite of regular use, the 
set functions perfectly after 4 years. One 
last point; I acquired an HC-10 outboard 
unit to go with the set. It had the 7 pin 
minimum adapter socket and cable 
included to use with the 6BAG last IF. I 
had always wondered what the 
rectangular cut out was for on the rear of 
the HQ-100A’s cabinet—it was for the 
HC-10 adapter. The adapter had been 
modified for a 6BZ6 which meant that 
for a GBAG, the pickup would be between 
the suppressor grid and ground instead 
of the cathode and ground (as would be 


Electric Radio #383 


the case fora6BZ6). The modified pickup 
seems to work just fine without any 
changes and I have not tried to alter it. 
With the HC-10, I have almost all of the 
features I have on my HQ-180X (minus 
the crystal control and electronic noise 
silencer, of course). 

Reply from Janis Carson, AB2RA: 

The mystery of the hole in the back of 
the HQ-100 cabinet is solved —I thought 
it was intended for when the unit was in 
a storage shed the mice could get in and 
gnaw the wiring up! I am glad people are 
enjoying the article and finding it useful. 
[hope it provokes this kind of discussion. 
Ihave seen VR tubes go bright like this as 
a failure mode. I don’t know why. In 
some the striking voltage increases. This 
is because VR tubes have a small amount 
of nuclear radiation to help ionize the 
gas. After a period of shelf time, the decay 
of the material lowers its radiation output. 
Raising the series resistor to limit the VR 
current is good. It’s easy to measure the 
current with a voltmeter across the 
dropping resistor. Be sure to check the 
current in all modes, especially MUTE, 
because the RX drain is less and the VR 
tube current rises. Many people make the 
mistake of solid state rectifiers without 
running the equipment on a bucking 
transformer or a Variac. Even with a 
vacuum tube rectifier, the voltages run 
high. The filament voltage will also be 
high, shortening tube life. I have founda 
thermistor inrush limiter helps with the 
initial surge as well as a slight reduction 
in line voltage. Timtron (WA1HLR) 
recommends using the unused 5 volt 
rectifier winding in series with the AC 
line to buck the AC by 5 volts. 73, Janis, 
AB2RA. 
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AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 kc. Q9X W2DAP, Friendly Format 
Antique Wireless Association AM Net: Sunday 1600 during EST, 3835 kc; Sunday 1800 during DST, 3835, OSX Joe, 


W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-0400Z 

California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT QSX K@OJ. 
Also try Sunday morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8: 30 - 10:00 PM CT. 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6- 8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email NSCQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +QRM. QSX Ted, W3PWW 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. Evening Swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD) 

Swan: User’s Net Sun 2100z 14.293Mc QRM. Op Rotates: Bill (W4WHW), Jay (WBGMWL), Duncan (WDSIKY), 
Jack (KGS5GP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KG5GP) Sat 1400ET, 7.235Mc. Op 
Stu (K4BOV), Bill (W4W4W 

Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSXK Lynn (K5LYN), 
Andy (WBOSNF) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc +QRM. QSX Dennis, KD6TKX. www.mregwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 ke (+25 Kc) @ 1800Z. Alternate 3760 kc, +25 kc. QSX Dave (VA3ORP) 
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CLASSIFIEDS 


Advertising Information: Please Read “| 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARL Y STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


Non-subscribers: No Free Words, Ads must be prepaid. $15.00 minimum 
for each ad up to 20 words. Each additional word is $1.00. 


Electric Radio 


PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 
Fee aan 


ge DEADLINE for June ‘21 is Monday, May 24! 
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on the BFO. 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


ANNOUNCEMENT: Steve Johnston, 
WD8DAS, has purchased the AF4K 
Crystals business and will be returning it 
to service as soon as possible. AF4K 
Crystals has been a source for vintage 
and modern radio crystals for nearly two 
decades and Steve will continue to supply 
ready-to-use crystals for ham radio and 
electronic hobbyist projects. The new 
website will be http://www.af4k- 
crystals.com/ 


SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
e Installed in Receiver and Powered By Receiver 

° Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: Collins 75S-1, Type 12 military 
radios and controls. 
WildbillKOIKP @ aol.com 303-229-4611 


FOR SALE: Jukebox AMI 1948 Model B 
without amplifier pick up only with manual 
$290. Toshi Yamada, 7107 175th PL SW, 
Edmonds, WA 98026 ja1ftc @ hotmail.com 


FOR SALE: Professionally restored R- 
390A. Excellent cosmetic and working 
condition. Best Offer. Brian Belanger, 
KB3PRS, radiobelanger@comcast.net, 
301-258-0708, Rockville, MD. 


FOR SALE: Pick-up only 2 DX-100s, 
National Revr, Hallicrafters Revr, Tubes, 
Transoceanics. Moving sale, call or email 
Fred, K6lJ@volcano.net, 209-418-4095 


RF Connectors & Gadgets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters: BNC - C - DIN- FME -N-SMA- 
TNC - UHF & More 


Attenuators - Loads & Terminations - Component 
Parts - Hardware - Mic & Headset Jacks 

Mounts - Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts - Tools 


W5SWL Electronics 
www. W5SWL.com 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 
Tubes Large Speakers 
Military Equip Telephone Equip 
Boat Anchors Old Computers 
Manuals Test Equip 


Components .. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


Hama&hHiFi 
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The Collins 75A-4 Handbook 
This is a newly revised and expanded 239 page bound book, professionally printed with 


a soft cover, and having all the factory service bulletins from the Collins Radio Company, 
and Collins Addendum info not in the service bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty-three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues. Many pages are now in full 
color. This expanded version highlights the history and development of the 75A-series 
of receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual- 
triode receiver mixer, commonly called a “Pullen mixer,” with information on its 
designer, Keats Pullen, showing his original mixer documents. Another special section 
details component identification in the 75A-4 so that repairs can be made efficiently. 

It includes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, 
plus all-new articles never published in Electric Radio. 

See the ER Bookstore for ordering information! 


Ss 


SS 
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7 
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FOR SALE/TRADE: Early radio catalogs: 
Allied, Lafayette, WRL, B.A., Walter Ashe, 
others; handbooks, manuals, magazines, 
tubes and components. NI4Q, POB 
690098 Orlando, FL 32869. 407-351- 
5536. ni4q@juno.com 


FOR SALE: NOS Chinese 102E includes 
139 receiver,81 transmitter,type 65 hand 
crank generator. Rick Moskovits VE1RNM, 
9029211808, rickmoskovits @ gmail.com 


FOR SALE: Visit the W1BCC boat anchor 
boneyard on QRZ. Parts or projects. 
Brad @Councilman.com 


FOR SALE: Valiant & Ranger VFO dials 

$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. KiTLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: Southeast Gulf Coast: Good 

condition Tube Era Transmitters & 
Amplifiers by C.E., Collins, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https://www.qrz.com/ 
db/W5JV Doug Hensley, 5678 College 
Drive, Baton Rouge, LA 70806 
W5JV @hotmail.com 


DD-103 Universal Digi i 
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olla FOR BANGLE wade 


Works With Nearly Rhy Receiver Or es OB Se 
Connects To The VFO ¢ Many Radios Pre-programmed 
THIS IS NOT A VFO «IT IS A DIGITAL READOUT 

Order @ kk4pk.com $135.00 + $10 S/H Custom Cables Extra 


FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and Faye bye Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @ gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 1001/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 
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EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


304-856-1026 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-425-8651 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, https:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1ledp @yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
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Dakaware Knobs. Charlie Talbott, 138192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 


WANTED: SWR meter, Buy or trade for 
antique Zenith radios and tubes. Call 
Roger on 804-642-2076 or write POB 
224, Gloucester Point, VA 23062 


WANTED: Manuals and information for 
the AN/GRC-66 tropo scatter microwave 
equipment from the ‘60s. Reliving my 
Army days! Mike W3MCH 
mhutnick @ ptd.net 


WANTED: Tube Type CB Radios for my 10 
Meter Conversion Projects. Ed, WA7DAX, 
529 E. Moss Creek Dr, Salt Lake City, UT 
84107 801-598-9217 


WANTED: NATIONAL HRO-600 manuals, 
plug-ins, radios, parts, drawings, 
schematics. Al Royce 951-734-0623 
oscar873 @ aol.com 


May 2021 


WANTED: Usable working Hammarlund 
HQ-170. Herb, K9GTB, 1727 S. Rodgers 
Ave, Alton IL 62002 


WANTED: Archer Globe _ Patrol 
regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney 84 Branch Turnpike Unit #64 
Concord, NH 03301 603-591-1020 
AB1BM@ARRL.net 


WANTED: Buying Amateur radio 
equipment and related electronics. Single 
items to complete estates. Sam 
Chrisbens, N@KEI, Divide, CO 80814. 
719-440-3663 schris2183@aol.com 


WANTED: | NEED HELP! | have an older 
piece of equipment that is in need of 
repair. It was manufactured under the 
name of Supreme. SSB-6A. It is in mint 
shaped (physically), but someone has 
tried to alter the Balanced Modular, of 
course it doesn’t work, and the material 
documentation, is of a later version. What 
| am looking for, is someone with design 
knowledge (in tube design), that can figure 
out what is going on, and repair the unit for 
me. If you care to try, please let me know. 
J.searcy65 @ gmail.com Phone 662-755- 
2558 or cell phone 601-795-5357. Thank 
you, Jim WA5WRE 


WANTED: Collins HF 8092 remote. Have 
HF 8090 for sale or trade. Alan KGRFK 
alanchandler @frontier.com 425-483- 
0144 


WANTED: Need bandswitch knob or 
junker Hallicrafters SX-99 
wa3sdsp @gmail.com, 215-355-5307 


WANTED: T-39 Chest Unit for Pogo-Stick 
radio. Steve Bartkowski, 708-243-7713 


WANTED: Low power AM use mobil xmtr 
40 80 ARC5 Revr with power. Sell/Trade 
two 75A-2. WA5AAO 979-966-9441 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 


WANTED: ATTENTION ALL ER 
AMATEURS - Looking for any info on a 
Supreme SSB-6B Transceiver. lf 
necessary, will pay for any documentation. 
Contact Jim at j.searcy65@ gmail.com or 
call 601-795-5357 or 662-755-5357. 
Thank you, Jim, WA5SWRE 


WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 


WANTED: RT-1A Receiver-Transmitter (or 
similar) for AN/APN-2 ‘Rebecca’ unit and 
also any other related ‘Rebecca-Eureka’ 
equipment. Anthony Norden, 
Hertfordshire, England, MOWWYV. 


agwnorden @aol.com 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITOR 


can-caps.com 
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ZIM ELECTRONICS INRUSH CURRENT PEt 


The Inrush Current Limiter is now available from the 
Electric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available as shown below: 


Model AB-300M, with meter, 300 watts (2.5 amps x 120 
WA icecectcaeetce teens ra, Perro ag Re ike iadicvaceccneiacssaP PAs te 
Priority shipping, each limiter ........ $8.50 each, then 
$4.00 for additional limiters. 


(The AB-100M model has been discontinued.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such Méiered Taney Waateee 
damage. They are not intended to be used as a voltage- Model AB-300M é 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD 


The R.L. Drake manuals that were 

compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 


Series | * Disk J 
R.L. Drake Co. 


System 


VY Requirements: 
Any computer with 
Adobe Accohot Reader®. 

Performance will vary 


depending on speed of 


the computer. 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


BPN 


e World Class 


e Your Resource for * * Collins Radio * * 
SSW (EX (FA B® 


Collins Collectors Association 
WY 


¢ Offering Unparalleled Free as well as.. 
e ....Exciting Member Benefits 
Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


° Comesee what the excitement is about 


SZ 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
| Pennsburg, PA 18073, 215-541-1099 
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The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” 
(used with the permission of 
Classic Radio). The T-shirts 
are 100% cotton and come in 
Small, Large, X-Large, XX- 
Large. The color is slightly 
lighter than the cover of ER. 
$27.00 delivered, $30.00 for 
XXL. 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 

2 hours, $89.95 

-1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 

2 hours, $89.95 

7 hours, $109.95 

2 hours, $49.95 

Hammarlund SP-600JX................ccccccccsssssseeeee sale ae essere 4 hours, $89.95 


Priority shipping within the US is $8.50 each for the first two 
DVDs, additional titles are shipped for $2.00 each. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 
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WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930’s civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
CO Win 7a vo eoteVve, MK 2DI1) 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r@ gmail.com 
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—ELECTRIC RADIO BACK ISSUES— 
e All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

¢ The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

@ Single Issues: $4.00 Each, Postpaid up to 11 issues. Over 11, see the discounts below. 

e 1-YearSets (Or Any 12 Issues) $40.00 per year + $8.50 Shipping 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


The 2021 Collins 75A-4 Handbook: This is a newly revised and expanded book, 
professionally printed and bound, produced by Electric Radio, (partially the former the loose-leaf 
“75A-4 Modification Compendium”) having all the factory service bulletins from Collins Radio and 
Collins Addendum info not in the Service Bulletins. Includes all-new articles never published in 
Electric Radio, plus all 33 75A-4 articles printed in Electric Radio since 1989, some of which are 
out-of-print in the back issues, discussing the background that lead to the 75A-4, plus everything 
from CQ, Ham Radio, and QST over the last 45+ years, now 239 pages, many in color. 
Lessin quest anaucislgh@7¥easdsssnausdqncstseesesautisneastovsasseatssascetancentad ite meena ARE Retest $37.95 plus $7.00 Shipping 


—COMPENDIUMS— 


All of the Collins compendiums below are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
Tee Ree el cs ht ae ee $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $8.50 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
PS a ne oe I ae OP el Niza tid dean boca vaNeienelles aM nia ds ote a Rees ae NMRe = ERTS cc VS ote 5 $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 
STEPS LIVER TENT COIOT voce cc covteck ceece banat sdecehs cating escdestrlnns game GMPGL 6 Bek taets rie 5 ¢ = int x ate hor aMtea eH arity $36.25 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
Syervining made by Hallicratters. By Chuck Dachis --------------emsprnpseerrtsemmer nnn $26.95 
Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about EUrOPeaN EQUIPMENL. ------nnn---mnnnnnnannnnnnnnnnnnnnnnnnnnmannnnnmncnsncns $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s original fileS.-------------------------n0-=n-mnnnnnnnnnnnnnnnnnnnnn $34.95 


is packed full of valuable information about test equipment. 166 Color PAGES. -------------------r-rremmmmnrnnm $29.95 
Tube Type Transmitters: We have located a limited stock of this book, the second edition of Eugene 
Rippen’s excellent book on transmitters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, 
and more! Over 900 high quality illustrations with accurate descriptions and useful indexs make this a very 
useful volume, limited availability............. ccc: cess eeeestereeeeeeeeeeteeterneeeeesenereserssaaseneeeeerensnneneanaes $32.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
miranenmuters, VFOS! tind ACCESSOleS----------- <9 =n mane crrrr $37.95 


Both volumes of Practical Radio Repair are out-of-stock and no longer available. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Shortwave Receivers Past & Present has been discontinued and limited to our stock on-hand. 


Ordering Information: 
Books are usually sent by USPS Media Mail. USPS rates increased Jan. 1st, 2021 
Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $8.50 each. 


For other books, please add $6.50 for media mail shipping for one book and $1.50 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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Tube Lore If 


A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted@x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, Rl 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@aol.com 
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After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for eid © 


information! 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R890, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 


May 2021 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 


FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


Were you first licensed 25 years ago 
and licensed today? 


To Join or Renew, Visit: 
http: .qcwa.org/join-renew.ph 


For more information, please contact: 
om@qcwa.org 


DESIGN BUILD 


150V 


2.5mH 
ZL = 7150 


OLLOW-STATE 


DESIG 
The Art and Science 


of Building with 
Thermatrons 


Makes it all easy 


TEVans: 
GRABS PO 


Available in the Electric Radio Bookstore! 
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Subscription Information 


Published Monthly 

The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: , 

Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 —— 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband anda 3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$26.00, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 
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RRA SAH TOROS RE 


. 


PPS sci. 


Try our XT-1 for matching low 

VQ impedance microphones to 

nue high impedance inputs found 
in vacuum tube transmitters. 


Sold separately 


Visit us at 
WWW.HEILHAMRADIO.COM 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
5/21 | 


W9ADJ 


James Beyer 
6213 Countryside Lane 
Madison WI 53705-1025 


Hbbeh bh lee el de eye 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WO@ERU 
ROCKWELL COLLINS HF-380 816-455-5520 or 913-568-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


